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ABSTRACT
The purpose of this study was to determine the effect participation in the 
Occupational Safety and Health Administration's (OSHA) Voluntary Protection 
Programs (VPP) has on injury/iQness rates (UR). Data was obtained from OSHA's Office 
of Cooperative Programs for the companies participating in the VPP for the years 1983 
through 1997. This data was summarized and analyzed to satisfy this study's objectives.
Objective 1 was to describe and compare the companies participating in OSHA's 
VPP and their DR with the average HR reported by the Bureau of Labor Statistics (BLS) 
for the industries for each year of the program's existence from 1983 until 1997. It was 
found that OSHA's VPP participation has steadily increased. An Index factor was 
calculated by dividing the VPP DR by the BLS DR to indicate their proportional 
relationship. The overall weighted Index for the years 1983 through 1997 found the VPP 
companies experienced 63.5% fewer injuries and illnesses than the industry averages 
reported by the BLS.
For companies participating in OSHA's VPP, objective 2 was to determine if a 
relationship exists between HR and years of participation. A  Pearson's correlation 
coefficient was calculated to determine the relationship between the length of time a 
company had participated in OSHA's VPP and the DR they experienced in 1997. The 
analysis found a coefficient of -0.0245 with a probability o f 0.718 from a sample of 225 
companies indicating no significant relationship.
For each industry represented in OSHA's VPP, objective 3 was to compare the 
annual changes in the HR for VPP sites with the annual changes in the HR reported by 
the BLS. The average HR was graphed for each industry for each year. A  comparison of
xi
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trends o f the VPP companies -with the corresponding BLS DR showed the VPP below 
the BLS but found only slight differences in the trends o f the rates.
The researcher recommends that additional studies be done to investigate the 
effect o f participation in OSHA's VPP on the other benefits claimed by OSHA. The 
individual aspects o f the safety and health programs utilized by VPP participants should 
be identified.
x ii
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INTRODUCTION
Overview
One of the most important social problems to plague this nation is the tremendous 
annual loss of human and economic resources caused by accidents. Any condition that 
in f lir ts more deaths, personal injuries, and destruction upon a nation than all the wars in its 
history must be accepted as a prime social problem. The National Safety Council (1997) 
estimates th a t during a 10-minute safety speech, two persons w ill be killed and about 390 
will suffer a disabling injury. Costs w ill amount to $8,400,000. On the average, there are 11 
unintentional injury deaths and about 2,360 disabling injuries every hour during the year 
(National Safety Council, 1977).
Accidents are one o f the critical social and public health issues o f today. 
U n in te n tional injuries are the leading cause of death among people aged 1 to 34. Among 
person of all ages, u n in ten tio n a l injuries are the fifth leading cause of death. Any problem 
or phenomenon that strikes in such a devastating manner at people in such a young age 
group must be considered one of the major, if  not our foremost, public health problems 
(National Safety-Council, 1997).
In  addition to the grief associated with the loss of a loved one, there are many 
social implications o f accidents. The death of a doctor, scientist, or public official removes 
from society a needed talent that is difficult to replace. When the head of a family is the 
victim, it means a serious readjustment of the lives of all persons in the family. Cases of 
perm an en tly  disabling injuries often mean a disturbing change in family standard of living 
resulting from the costs of care and the lost o f normal income. Many accidental injuries 
result in perm an e n t physical handicaps that cause serious problems of readjustment, 
retrain ing, and job placement (Strausser, Aaron, Bohn, &  Eales, 1973).
1
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The National Safety Council (1997) estimated the total cost in 1996 associated with 
unintentional injuries by including wage and productivity losses of $60.2 billion, medical 
costs of $19.0 billion, and administrative expenses of $25.6 billion. Added to this are the 
employer costs of $113 billion for the money value of time lost by workers other than 
those with disabling injuries, who are directly or indirectly involved in injuries, and the cost 
of time required to investigate injuries, write up injury reports, etc Motor vehicle damage 
of $1.6 billion and fire losses of $33 billion are added for a grand total of $121.0 billion. 
The total time lost in 1996 because of work injuries was 125,000,000 days. The economic 
impact of these fatal and nonfatal unintentional injuries amounted to $444.1 billion in 
1996. This is about $1,700 per capita, or about $4,500 per household.
Humanitarian as well as economic considerations dictate that society become 
aroused and demand immediate action to minimiw the accident problem. Risks must be 
evaluated and eliminated if possible. For those that cannot be eliminated the risks must be 
compensated for or controlled. Failure to do so will allow accidents to continue to plague 
our society.
In  Deuteronomy 22:8, Moses directed the Children of Israel to construct a parapet 
for their roofs, "th a t you may not place bloodguilt upon your house because someone 
fa llin g  m ig h t fall from it" (New World Translation of the Holy Scriptures, 1981). A t least 
since that time, people have been concerned with safely.
” is a arndtknor state (fbdr^resuItir̂ famlhemcx^Tcatimrfhunknlxhaaar and/or
dedgdngcfdxphydcalenvdorrnaTttoreduoe the possibility ofhazards, dxrdryreducingaoddents" 
(Strausser, Aaron, Bohn, &  Eales, 1973, p. 66). This definition incorporates two principal 
concepts to consider when discussing safety. The first is that human behavior must be 
considered. Secondly, the ultimate goal o f all safety endeavors is to prevent accidents.
2
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Once k is agreed that accidents are a major problem, the next step is to determine 
the most effective way to prevent them. Government involvement in the prevention of 
accidents began in 1833 with the Factory Act enacted by the English Parliament. In  the 
United States, Massachusetts passed the nation's first factory inspection law in 1877. This 
law required the guarding o f belts, shafts, and gears; protection on elevators; and adequate 
fire exits. Other states soon followed. By 1890, nine states provided for factory inspectors, 
13 required machine guarding, and 21 made limited provisions for health hazards 
(MacLaury, 1981).
The first permanent federal agency to promote safety and health for the entire 
workforce, the Bureau of Labor Standards, was established in 1934. The Bureau helped 
state governments improve their administration o f job safety and health laws and raise the 
level of their protective legislation. By the late 1950's, the federal government, in  
partnership with the states, was not adequate to deal with the growing threats to workers' 
safety. The federal government gradually began to  take a more p ro m inen t role in safety 
(MacLaury, 1981).
On January 23,1968 President Lyndon B. Johnson proposed "the nation's first 
comprehensive Occupational Health and Safety Program to protect the worker on the job" 
(President’s Message, 1968, as cited in Mintz, 1984, p. 5). Congressman James O'Hara 
introduced this bill to the House of Representatives in January of 1969. Senator Harrison 
Williams introduced the Senate version in May 1969. It  was not until August 1969 that the 
President presented the Administration's proposal (M intz, 1984).
In  1970, the Congress looked at the annual figures:
1. Job-related accidents accounted for more than 14,000 worker deaths.
2. Nearly 2 Vi million workers were disabled.
3
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3. Ten times as many person-days were lost from job-related disabilities as from  
strikes.
4. Estimated new cases of occupational diseases totaled 300,OCX) (OSHA. 2056).
From these accidents, the lost production, lost wages, medical expenses and
disability compensation placed a staggering burden on the nation’s commerce. The human 
cost was beyond calculation. Upon consideration o f these facts, a bipartisan Congress 
passed the Occupational Safety and Health Act, “ to assure so far as possible every
working man and woman in the Nation safe and healthful working conditions and to 
preserve our human resources” (Public Law 91-596, p. 1).
Under the Act, the Occupational Safety and Health Administration (OSHA) was 
created within the Department of Labor to:
1. Encourage employers and employees to reduce workplace hazards and to 
implement new or improve existing safety and health programs.
2. Provide for research in occupational safety and health to develop innovative ways 
of dealing with occupational safety and health problems.
3. Establish responsibilities and rights for employers and employees for the 
achievement of better safety and health conditions.
4. Maintain a reporting and record keeping system to monitor job-related injuries and 
illnesses.
5. Establish training programs to increase the number and competence of 
occupational safety and health personnel
6. Develop mandatory job safety and health standards and enforce them effectively.
7. Provide for the development, analysis, evaluation and approval of state 
occupational safety and health programs (OSHA 2056).
4
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In  the beginning OSHA. emphasized voluntary compliance and avoided a punitive 
approach to enforcement. As mandated fay the Act, OSHA quickly adopted verbatim 
established federal standards and an existing body of voluntary standards. A  national 
consensus standard is a benchmark voluntarily set by a standard and specification group 
within the private sector. To date, OSHA has adopted consensus or voluntary standards 
from the many private or non-governmental organizations for its own official standards.
OSHA has continued to work toward its mission to ensure a safe and healthful 
workplace for every working A m erican. It  has done this by carrying out the agency's 
statutory responsibility to promulgate and enforce protective standards. In  1970 there were 
13,800 deaths from injuries on the job. Uncontrolled exposures to lead, cotton dust, coal 
dust, asbestos, and other dangerous chemicals sent uncounted thousands o f workers home 
from work, m any to the hospital or the cemetery. There has been significant improvement 
since then. OSHA is proud of these accomplishments. This pride is tempered by the reality 
that every year over 6,000 Americans die from workplace injuries, an estimated 50,000 
people die from illnesses caused by workplace chemical exposures and 6 million people 
suffer non-fatal workplace injuries. Injuries alone cost the economy more than $110 billion 
a year (U. S. Department of Labor [USDL], 1995b).
As part of the effort to effect improvement, OSHA’s Voluntary Protection 
Programs (VPP) were designed to recognize outstanding achievement in incorporating 
comprehensive safety and health programs into total management systems. VPP believes 
that cooperation between labor, m anagem ent, and government can lead to safer and more 
healthful working environm ents (Richardson &  Catanzaro, 1989).
Within this arrangem ent, m anagem ent agrees to operate an effective program that 
meets an established set of criteria. Employees play a crucial role and work with
5
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
management to assure a safe and healthful workplace. OSHA. recognizes that compliance 
enforcement alone can never fully achieve the objectives of the Occupational Safety and 
Health Act. The Voluntary Protection Programs that go beyond OSHA standards can 
protect workers more than simple compliance (USDL, 1998a).
VPP requirements do not specify any single "correct" way to qualify. Each site is 
individual. Some programs require extensive written documentation, while others do not. 
Management at most sites has found that by just going through the application process, 
their program is improved by a clearer understanding of the interrelationships among all 
program elements (Powers, 1997). Additionally, a company’s three-year average for lost 
workday case rate and injury incidence rate should be at, or below, the national average for 
their industry (Johnson, 1997).
Three programs exist within OSHA's VPP. These are the Star, Merit, and 
Demonstration Programs. If  a company fulfills all the requirements discussed above they 
would qualify for the highest level of recognition - Star. The three VPPs - Star, Merit, and 
Demonstration - are designed to: (a) recognize outstanding achievement of those who have 
successfully incorporated comprehensive safety and health programs into their total 
management system; (b) motivate others to achieve excellent safety and health results in 
the same outstanding way; and (c) establish a relationship between employers, employees, 
and OSHA that is based on cooperation rather than coercion (OSHA 89-10)
VPP standards are attainable, but eligibility remains stringent and applying is a 
difficult process. The OSHA standards set the minimum level of compliance for a site. 
Approval for the VPP is based on how far a site has gone beyond this minimum to address 
all unsafe activities and hazardous conditions in its workplace. It  takes added labor and 
funding to establish the caliber of health and safety programs that OSHA will approve.
6
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After approval, continuing maintenance costs w ill be incurred. However, these costs w ill be 
eventually offset by the savings experienced from the beucuis realized such as decreased 
worker compensation premiums (Baughn, Libby, &  Rogers, 1995).
Voluntary Protection Programs are an essential part of the OSHA effort to 
improve safety and health in America’s workplaces. VPP was established on a two-fold 
p rem ise:
1. Effective safety and health program management is essential to worker protection.
2. A  voluntary, cooperative, proactive partnership of management, labor, and OSHA. 
can be a valuable complement to the traditional approach o f standards 
promulgation and enforcement (Weinberg, 1997).
Voluntary Protection Programs provide a systematic approach to safety and health 
program management that has been proven effective through injury and lost-woikday case 
rates well below the national averages. A ll the VPP worksites, regardless of their size or 
industry, are employers who assume responsibility for operating an effective program, and 
have employees who play a crucial role by working with management to ensure high levels 
of protection. VPP participants establish and maintain excellent safety and health programs 
in their workplaces and are recognized by OSHA as models for their industries.
OSHA m aintains that the benefits o f VPP participation include: (a) improved 
employee motivation to work safely, leading to better quality and productivity; (b) lost 
workday case rates that generally are 60% to 80% below industry averages; (c) reduced 
workers' compensation and other injury - and illness - related costs; (d) positive community 
recognition and interaction; (e) further improvement and revitalization o f already good 
safety and health programs; and (f) partnership with OSHA (USDL, 1998a, p. 1).
7
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OSHA. reports, “documentation of these assertions come from testimony given by 
safety and health managers during OSHA hearings on the Safety and Health Program
(USDL, 1998h, p. 1). Additionally, OSHA has received considerable information on 
improvements in morale, productivity, and product quality. “Although anecdotal in nature, 
these improvements are referred to frequently enough by participants in the VPP to 
indicate that there is a good possibility of a direct relationship between improved 
m anagem ent of safety and health protection and these benefits” (USDL, 1998h, p. 2 ). A  
review of the literature has failed to uncover evidence o f a study to substantiate these 
testimonies. Cathy Oliver, Director of the Office of Cooperative Programs for the U. S. 
Department o f Labor indicated there was discussion o f utilising an outside consulting firm  
to evaluate their programs. She was not aware of any study, completed or in progress, of 
their programs’ benefits (Personal communication, May 2 0 ,1998).
Statement of the Problem 
OSHA bases their claims of accomplishments and benefits on data submitted each 
year and testimonies o f participants, quoting individual cases to support this claim. There 
has not been a study done by someone outside of OSHA to substantiate these claims. The 
people in charge of the VPP programs at OSHA indicated there has been a consideration 
of an outside appraisal of their program. This has not been done. The research question for 
this study is whether a thorough study of the data w ill support OSHA's benefits claims.
The problem addressed is that a thorough study has not been done. OSHA publishes these 
claim s and companies accept them as fact. Companies expend time and money to qualify 
for VPP expecting the resulting benefits to compensate for their efforts. This study was
8
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designed to analyze the data provided by OSHA to determine the effect of VPP 
participation on injury and illness rates, one aspect of the benefits.
Objectives
The purpose of th is  study was to identify the effect of participation in the 
Occupational Safety and Health A d m in istra tio n ’s Voluntary Protection Program (OSHA’s 
VPP) on injury/illness rates (HR). The following objectives are designed to satisfy this 
purpose.
1. Describe and compare the companies participating in OSHA’s VPP and their 
injury/illness rates with the average injury/illness rates reported by the Bureau of 
Labor Statistics (BLS) for the industries for each year of the program’s existence 
from 1983 to 1997.
2. For companies participating in OSHA’s VPP determine if  a relationship exists 
between injury/illness rates and years of participation.
3. For each industry represented in OSHA’s VPP, compare the annual changes in the 
injury/illness rates for Voluntary Protection Program sites with annual changes in 
the injury/illness rates reported by the Bureau of Labor Statistics.
Terms and Abbreviations
1. BLS: Bureau of Labor Statistics
2. CEH: Certified Industrial Hygienist
3. CSP: Certified Safety Professional
4. IIR : Injury/Ulness Rate -  Incidence rate associated with the occurrence of
nonfatal recordable injuries and illnesses.
9
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5. Incidence rate; A  formula, which expresses various measures o f injuries and 
illnesses in terms o f a constant for exposure hours in the work environment.
(Sum of characteristic reported) X  200,000
Incidence Rate — -----------------------------------------------------------
Sum of the number of hours worked
6. LW DL Lost W ork Day Injury Rate
7. National consensus standard: A  benchmark voluntarily set by a standard and 
specification group within the private sector.
8. Nonfatal recordable injuries and illnesses: (a) Nonfatal occupation illnesses; or
(b) nonfatal occupational injuries which involve one or more of the following: lost 
worktime, loss o f consciousness, restriction of work or motion, transfer to another job, 
or medical treatment other than first aid.
9. Occupational injury: Any injury such as a cut, fracture, sprain, amputation, etc.,
which results from a work-related event or from a single instantaneous exposure in the 
work environment.
10. Occupational illness: Any abnormal condition or disorder, other than one resulting 
from an occupational injury, caused by exposure to factors associated with 
em ploym en t. It  includes acute and chronic illnesses or diseases that may be caused by 
inhalation , absorption, ingestion, or direct contact.
11. SIC: Standard Industrial Classification: System of classification designed to
cover the entire field o f economic activities which is structured to make it possible to 
tabulate, analyze, and publish establishment data.
12. OSHA: Occupational Safety and Health Administration
10
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
13. USDL: United States Department of Labor
14. VPP: Voluntary Protection Program
15. Workers’ Compensation Insurance: Insurance that protects workers who are
injured or maA> 21 -while on the job. It provides for the payment of medical and 
rehabilitation expenses and a portion of the wages lost from a disability.
11
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R EVIEW  OF LITERATURE  
Importance o f Safety in the Workplace 
Need for Safety
The fact that accidents are a major social problem in the United States cannot be 
disputed. Highway fatalities alone in the year 1970 far exceeded the total number of people 
killed in the Vietnam War from 1961 through 1970. It is virtually impossible to measure the 
total loss of human and economic resources. Accurate statistics on all phases of accidents 
are not available, particularly prior to 1930. The National Safety Council (1971) estimates 
that the accident toll in the United States for the first 70 years of the century was 6,000,000 
deaths, 600 million injuries, and an economic loss o f well over 300 billion dollars. It is 
amazing that the people of this nation are so conscious of the dignity and personal rights 
of the individual and yet such a needless waste of human lives and suffering of its people is 
tolerated.
Before discussing the implications of accident statistics and the use of these for 
accident prevention, the term ‘accident’ must be understood. “An aaxknt may be thought 
of as an unplanned. act or event resulting in injury or death to persons or damage to property. The key to 
this definition is the word, unplannat (Strausser, Aaron, Bohn, &  Eales, 1973, p. 4). This 
suggests that accidents would not happen in a planned environment. In  fact, in orderly 
industrial plants with well-guarded equipment that is maintained in safe condition and 
operated by property selected, well-trained employees, accident frequency and severity rates 
are lower. Property conditioned and trained athletic teams have fewer injuries. The fatality 
rate is lower on well-designed, limited access freeways than on highways that are less 
scientifically engineered. Proper p la n n in g  is essential to any effective accident prevention 
program (Strausser, et aL, 1973).
12
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One of the most important social problems to plague this nation is the tremendous 
annual loss of h um an and economic resources caused by accidents. Any condition that 
inflicts more deaths, personal injuries, and destruction upon a nation than all the wars in its 
history must be accepted as a prime social problem. The National Safety Council (1997) 
estimates th a t during  a 10-minute safety speech, two persons w ill be killed and about 390 
w ill suffer a disabling injury. Costs w ill amount to $8,400,000. On the average, there are 11 
unintentional-injuiy deaths and about 2̂ 360 disabling injuries every hour during the year.
h i 1969, u n in ten tio n a l injury deaths reached a peak of 116,385. In  1992, the total 
was 86 ,7 77 , the lowest annual total since 1924. The latest statistics indicate that total 
unintendonal-injury deaths continued to increase for the fourth consecutive year in 1996  
for a total of 9 3 ,400 , still far below the peak in 1969 (National Safety Council, 1997). This 
improvement is largely due to the efforts of people in the accident prevention field. They 
continually work to improve safety measures and to reduce the accident rate. In  order to 
develop a realistic understanding of the nature and scope o f the accident problem that 
confronts this nation, it is necessary to make a careful analysis of both the social and 
economic implications that it projects.
Social im plications
Accidents are one of the critical social and public health issues today. Unintentional 
injuries are the leading cause of death among people aged 1 to 34. Among persons of all 
ages, u n in tentional injuries are the fifth leading cause of death. The victims o f unintentional 
injury tend to be younger than those for the four leading causes of death; heart disease, 
cancer, stroke, and chronic obstructive pulmonary disease. For children in the 5 to 14 year 
age group, un in ten tio n a l injuries claim more than  three times as many lives as the next
13
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leading cause of death, accounting for more than 4 0%  of the 8 ,4 6 4  total deaths in 1994. 
Any problem or phenomenon that strikes in such a devastating m anner  at people in such a 
young age group must be considered one o f the major, if  not the foremost, public health 
problems. In  terms o f years of potential life lost, unintentional injuries account for over 
two million years lost in 1993. The toll of nonfatal injuries is also enormous. Each year 
about 2 .6  m illio n A m ericans are hospitalized for injuries, about 3 9 .6  million people are 
treated in hospital emergency rooms, and about 60 .5  million people, nearly one in four, 
seek medical attention or suffer at least a day o f activity restriction from an injury (National 
Safety Council, 1997).
In addition to the grief associated with loss of loved ones, there are many social 
implications of accidents. The death of a doctor, scientist, or public official removes from  
society a needed talent that is difficult to replace. Could one of these have been another 
Einstein or Curie? Could one of these have discovered a cure for cancer or AIDS? Would 
they have made significant contributions to benefit mankind? Even if  the victim was 
merely competent at his or her job, the loss is tragic. When the head of a family is the 
victim, it mpans a serious readjustment of the lives of all persons in the family. Cases of 
permanently disabling injuries often mean a disturbing change in the family standard of 
living, resulting from the costs of care and the loss of normal income. Many accidental 
injuries result in permanent physical handicaps that cause serious problems of 
readjustment, retraining, and job placement.
Economic implications
The National Safety Council estimates the cost of accidents in its annual statistical 
study, Accident Facts. To determine these costs the council includes such item s as wage 
losses, medical and hospital fees, administrative and claim costs, property damage in motor
14
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
vehicle accidents, property destroyed by fire, and production lost because of work 
accidents. The economic impact of these fatal and nonfatal unintentional injuries amounted 
to $444.1 billion in 1996. This is about $1/00 per capita, or about $4,500 per household 
(National Safety Council, 1997).
The true cost to the nation, to employers, and to individuals of work-related deaths 
and injuries is much greater than the cost of workers' compensation insurance alone. The 
National Safety Council (1997) includes wage and productivity'losses of $60.2 billion, 
medical costs of $19.0 billion, and administrative expenses of $25.6 billion in estimates for 
the total cost in 1996. They add to this the employer costs of $11.3 billion for the money 
value o f time lost by workers other than those w ith disabling injuries, who are directly or 
indirectly involved in injuries, and the cost of time required to investigate injuries, write up 
injury reports, etc Motor vehicle damage of $1.6 billion and fire losses of $3.3 billion are 
added for a grand total o f $121.0 billion. The total time lost in 1996 because of work 
injuries was 125,000,000 days.
Hoskin (1998) reported the unofficial total of work-injury costs for 1997 to be at 
least $130.7 billion. Wage and productivity losses, medical expenses and administrative 
expenses totaled $113.5 billion. Employer costs amounted to $12.5 billion. This includes 
the money value of rime lost by workers other than those with disabling injuries and those 
directly or indirectly involved. The cost of tim e  required to investigate incidents, write 
reports, and other such tasks is also included in this figure. Motor-vehicle property damage 
o f $1.6 billion and fire losses in industrial and business establishments of about $2.9 billion 
are figured into the total.
Humanitarian as well as economic considerations dictate that society become 
aroused and demand immediate action to minimire the accident problem. Special interest
15
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groups comment on ecology, the drug issue, the effects o f disease, and the welfare 
problem, admittedly all great concerns, but these same groups rarely mention accidents in 
their discussions. Man w ill continue to take risks in the interest of progress. W ith that 
progress w ill come new hazards to cope with. Risks must be evaluated and eliminated if 
possible. For those that cannot be eliminated, the risks should be compensated for or 
controlled. Failure to do so will allow accidents to continue to plague our society.
Costs o f  A ccidents
Effective safety and health programs are necessary for companies that want to be 
financially successful. It makes good business sense to protea workers. Accidents are 
expensive. The cost of accidents mounts up quickly (Crown-Cyr &  Fleming, 1997).
How would a company determine the costs it incurs as a result of accidents? Some 
expenses are obvious. The direct or insured costs of accidents are readily available. These 
costs include the costs of medical care, rehabilitation services, and sometimes a percentage 
of the injured employee's lost wages (Pereira, 1996). The indirect or uninsured costs are not 
as apparent. These include expenses such as schedule delays, added administrative time, 
decreased morale, increased absenteeism, higher turnover costs, and diminished customer 
relations (Crown-Cyr &  Fleming, 1997).
The indirect or uninsured costs require major analysis. Simonds and Grimaldi 
(1963) list the valid elements of uninsured costs. These elements can be clearly shown to 
result from industrial accidents and are subject to reasonably accurate measurements. This 
omits the effect of accidents on such things as employee morale and public relations. The 
following cost elements represent specific, demonstrable costs:
16
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(a) Costs of wages paid for working time lost by workers who were not injured (this 
would include workers who stopped to assist an injured worker or stopped work to 
watch or discuss the incident),
(b) The net cost to repair or replace material or equipment that was damaged in an 
accident,
(c) Costs of wages paid for working time lost by the injured worker that is not paid by 
workers' compensation (this refers to the time such as that spent visiting the 
company’s medical department on the day of the injury and follow-up visits),
(d) Extra costs due to overtime work necessitated by an accident,
(e) Costs of wages paid to supervisors for activities necessitated by the accident,
(f) Wage cost due to decreased output of injured worker once he returns to work,
(g) Costs of the learning period of a new worker when the accident is so serious 
someone new must be hired or trained to assume the duties of the injured,
(h) Uninsured medical cost bome by the company such as the medical services at the 
facility’s medical department,
(i) Cost of time spent by supervision and clerical workers on investigations or in the 
processing of paperwork, and
0  Miscellaneous costs such as rental of equipment, public liability claims, reduction in 
sales, or the expense of hiring new employees.
Crown-Cyr and Fleming (1997) present an estimated cost multiplier to determine 
these uninsured costs. I f  the direct cost is $0 - $2,999 the indirect cost can be estimated at 
4.5 times that. The cost multiplier is 1.6 for direct costs of $3,000 - $4,999,1.2 for costs of 
$5,000 - $9,999. For direct costs of $10,000 or more the cost multiplier would be 1.1 to
17
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estimate the uninsured costs. The direct and indirect costs would then be added to 
d eterm in e  the total cost of an accident.
Accidents also significantly impact a company's profitability. To determine this 
impact the company’s profit margin would be calculated by dividing the total profits by the 
total sales. To determine how m any sales a company must generate to pay for the injury, 
the total cost would be divided by the profit m arg in . (Crown-Cyr &  Fleming, 1997)
In  a speech before the National Voluntary Protection Programs Participants' 
Association in 1996, Joseph Dear gave these examples o f the impact of accidents on 
profitability:
A  little simple math illustrates just how powerful this message is: To make a 5 
percent profit, a company would need $260,000 in sales to recoup the costs of a 
single workers strain or sprain. This is based on average direct costs of about 
$5,900 for a strain, plus another $7,100 in indirect costs. A  $5,000 accident would 
mean that: a soft drink bottler would have to bottle and sell 600,000 cans of soda; a 
bakery would have to bake and sell more th an  2 m illion donuts; and a paving 
contractor would have to lay nearly two miles o f two-lane asphalt road.
When injuries and illnesses decline, substantial savings are possible. Effective safety
and health programs help companies achieve these savings. Meidan Research (as cited in
Crown-Cyr &  Fleming, 1997) estim a tes th a t for every $1 spent on safety and health
programs, $4 to $6 are saved.
Crown-Cyr and F lem ing (1997) give a few examples o f how reductions in injuries
and illnesses translate into significant dollar savings:
•  Over 2 years, Armco Steel in K ansas City, M O  saved $1.5 million in direct 
costs alone by cutting its injuries in half.
•  Pella/Roscreen in Des Moines, IA  cut its injury rate by three-quarters and 
experience workers' compensation cost savings o f $1 m illio n over two years.
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•  Rome Cable Company o f Rome, N Y , cut its accident rate from two times to 
one-half the industry average and saved $500,000 in workers’ compensation 
costs.
The costs o f accidents can be enormous for a company. The savings incurred by improving 
safety and health programs can be just as substantial.
A philosophy of safety
Unsafe human behavior is considered the most critical cause of accidents. Any 
accident prevention program must address this issue to help people learn how to use and 
integrate safe behavior in the way they live, work and play. This integration o f safety into 
daily living must become an important part of a person’s philosophy of life (Strausser, et 
aL, 1973).
The word philosophy is derived from the Greek words "phflos" meaning love of or 
loving, and "sophia" meaning knowledge. It is through this love of knowledge that man 
searches for truth. He uses philosophy to develop his goals, his objectives, and the 
underlying principals that guide his life (Worick, 1975). A  person’s philosophy o f life is the 
integration of all his acquired knowledge and experience into a pattern of human behavior. 
Values, attitudes, and habits control this behavior. Man must understand and believe he has 
a responsibility to himself and to others to preserve human life and resources. This belief 
compels a person to m ake safety a part of their daily lives. It  forces them to consider the 
hazards and risks involved before engaging in any activity. When safety is a part o f a 
person’s philosophy of life, it becomes a way of responding to new experiences and a way 
of approaching the unknown, rather than following a set of safety rules or slogans 
(Strausser, et aL, 1973).
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Mankind’s progress depends on his safety. A t the same tune, mankind w ill not 
progress without taking risks. The function o f safety is to minimize the risks and to attain 
mmnnmim progress. Consider man’s effort to conquer space. This is obviously an extremely 
hazardous undertaking. Man takes these risks to advance technology. Safety has been a part 
of every phase of the space program to ensure the astronauts return safety. To ensure 
scientific progress, it should not involve greater risk than people can safety face. Society 
must learn to recognize the hazards in our ever-changing world, remove needless ones, 
compensate for those that cannot be removed and certainty avoid creating any 
unnecessarily (Florio, AUes, &  Stafford, 1979).
A rrid p n r Prevention
Causes of Accidents
Before an effective accident prevention program can be designed, the causes of 
accidents must be determined. Accidents are considered to have a number o f contributing 
factors present in the behavior o f the individuals involved and the circumstances and 
conditions of the environment in which the accident occurs (Strausser, et aL, 1973). An 
understanding of the variables that contribute to accidents is essential to establishing 
corrective and remedial controls.
Causes of eighty-five percent of all accidents indude factors of the behavior of the 
people involved (Strausser, et aL, 1973). These factors indude inadequate knowledge, 
improper attitudes and habits, insuffiaent skill, and unsafe behavior (Florio, Alles, &  
Stafford, 1979; Strausser, et aL, 1973; Worick, 1975).
Inadequate knowledge. Technology in the workplace is rapidly advancing. With 
that advance comes new hazards. Without a thorough understanding of the proper way to 
do the job and the hazards involved, acadents w ill occur (Strausser, et aL, 1973).
20
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Knowledge is the foundation for understanding and the development of safe attitudes. 
Adequate knowledge is necessary for a person to recognize, evaluate, avoid, and react to 
hazardous situations (Worick, 1975).
Im p ro p e r attitudes and habits. Accidents can sometimes be attributed to the 
attitude and behavior o f individuals such as carelessness, foolhardiness, procrastination, 
and irresponsible and selfish conduct (Florio, et aL, 1979). The development of a positive 
attitude toward safety is an effective safety measure (Strausser, et aL, 1973). When people 
develop habits, whether correct or incorrect, they respond to given situations automatically. 
Proper habits lead to safe practices (Strausser, et aL, 1973). By improving habits and 
attitudes, great strides can be made in accident reduction (Worick, 1975).
In s u ffic ie n t skills . Accidents sometimes occur because people attempt to perform 
feats beyond their abilities (Florio, et aL, 1979). People should be trained to perform tasks 
to the very best of their abilities (Strausser, et aL, 1973). Skills can be affected by many 
things, such as strength, fatigue, attitudes, emotions, alcohol, and vision (Wcrick, 1975). 
Conducting t ra in in g  programs to develop competent skills would enhance accident 
prevention (Strausser, et aL, 1973).
Unsafe behavior. A  person's failure to develop proper habits, attitudes, and 
knowledge concerning safety results in unsafe behavior (Wcrick, 1975). David Hofmann 
and Adam Stetzer (1996) found several organizational factors contributed to unsafe 
behavior. The first o f these is strong pressure within the organization to complete the work 
as quickly as possible. This performance pressure can lead workers to feel short cut 
behavior is an expected, or required, part of the job. Sometimes team members have the 
attitude that they cannot comfortably approach one another regarding safety-related 
activities. It  was found that this attitude was significantly related to unsafe behaviors. Safety
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climate, defined as the perception of management commitment to safety, was also 
significantly associated with unsafe behaviors. (Hoffman &  Stetzer, 1 9 9 6 ). Worick (1975 ) 
points out that safe behavior involves responding correctly under all circumstances, and 
avoiding, when possible, high-risk situations. He maintains, "There is no excuse for 
purposively engaging in unsafe behavior" (Worick, 1975, p. 25 ).
Environmental hazards. Environmental hazards are those hazards relating to 
marhinec and protective equipment and those relating to conditions within the 
environment (Strausser, et aL, 1973). Technology has made our lives more comfortable and 
convenient and potentially more dangerous (Florio, et aL 1979). W ith the advances in 
technology come engineering controls for the new hazards created (Worick, 1975). Because 
of this, it must be concluded that most accidents occur because people fail to take the 
precautions necessary to protect themselves (Florio, et aL 1979). Using machines and 
equipment for other than its intended purpose, beyond the limits, or in an unsafe condition 
creates hazardous situations (Strausser, et aL, 1973). In  an unorganized, uncontrolled 
environment, accidents can be expected (Florio, et aL, 1979). A  general atmosphere of 
orderliness within the environment is a sound accident prevention measure.
Safety and Health Programs
uS^&yisaajndkicncrstatE(fbeb^7esukn^j hm themxiificatk)ncfhtovmbdxa^arid/ar
cksigTa^<f thephyskderwiromKnt to rducedxpossibility o f bazartls, therdtyredurir%aadden£? 
(Strausser, et aL 1973, p. 66). This definition incorporates two principal concepts to 
consider when discussing safety. The first is that human behavior must be considered. 
Secondly, the ultimate goal of all safety endeavors is to prevent accidents.
Once it is agreed that accidents are a major problem, the next step is to determine 
the most effective way to prevent them. The foundation and goals o f an accident
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prevention, program have not changed dramatically over the years. These programs are 
based on prim ary  goals and principle th a t remain key to an effective program. The 
techniques used to meet these goals d iffe r w id e ly . T h e re  are many techniques that have 
been used throughout the years. There are others that are newly developed and very 
promising. The technique that is most effective varies with the group incorporating it. The 
p rim ary  goal of every a rririp n r prevention  program is to determine what works best for 
each individual organization.
If  accidents are to be controlled, important adm inistra tiv e  principles must be 
followed It is essential that respon s ib ility  for all aspects of the accident prevention 
program be clearly delineated. Policies governing safety activities, along with operating 
rules and regu la tio n s  should be clearly stated These administrative principles form the 
foundation for a successful accident prevention program
Safety is the u ltim a te  respo n s ib ility  o f the highes t level o f management. Top 
m anagem ent is responsible for the entire operation, including the accident prevention 
program. A  good safety record benefits m anagem ent by improving public relations and 
c o n tro llin g  the costs o f insurance and other losses. Worker perception of management 
com m itm en t to safety-training programs, m anagem e n t participation in safety committees, 
review of work pace, and consideration of safety in job design have been shown to be 
related to both frequency of unsafe acts and accidents (Hoffman &  Stetzer, 1996). The 
support of m anagem ent is key to this program. Management controls the basic tools of 
accident prevention. They determine the budget, employ the personnel, establish the 
supervisory program, and formulate the policies (Strausser, et aL, 1973). Until top 
management takes responsibility for and supports the safety program, there w ill be no 
safety program.
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This idea of management support is the foundation for the new concept of 
employee empowerment. "When workers feel management supports their ability to think 
and act for themselves, they make better decisions. In the safety and health arena, 
empowerment means every employee shares responsibility for the prevention of injuries 
and illness" (Scannell, 1997, p. 7). This concept is effective because employees who are 
truly empowered and feel ownership of their workplaces w ill improve safety, health and the 
bottom line.
I f  a safety program is to achieve its objectives, every employee must understand his 
responsibility. These safety responsibilities should be clearly defined. “When everyone at 
the worksite shares responsibility for safety and health, workers receive the best, most 
complete protection” (Key, 1997, p. 76). Each person should know exactly what his 
responsibility is, how it is to be carried out, and the consequences of his failure to assume 
it. One person should be responsible for the over-all safety program. Along with that 
responsibility should come the authority to require compliance to the orders and directives 
of the safety program.
Directives would include the policies, rules and regulations of an organization. Top 
m anagem en t should determine the broad policies. Operational rules and regulations to 
administer those policies effectively are a necessity for a safety program to function 
property. These should be written and available to all employees so that they can 
understand the purposes and objectives of the safety program.
To determ in e these purposes and objectives, management should follow these four 
steps: (a) get the facts, (b) determine the needs, (c) develop an action program, and (d) 
obtain support for its program (Strausser, et aL, 1973). The facts should be established first 
to determine the extent o f the accident problem. Wage personnel should be involved in the
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data collection, and analysis. They are the ones closest to the actual working conditions. If  
they have ownership, they can see the challenges, identify the remedies, and keep track of 
the improvements. This process w ill generate safety data that are the objective foundation 
for problem solving and action planning.
Accident records are another source of the facts necessary to determine the 
accident problem. The primary purpose of accident records is to prevent the repetition of 
similar occurrences. Adequate records will provide a history of accidents, with frequency, 
severity', location, and other derails (Worick, 1975). True accident causes are difficult to 
determ ine- The in fo rm ation on an accident report w ill suggest what human errors or 
e n v ironm ental hazards are co n trib u tin g  to the accident problem. This information will be 
very valuable in setting up an accident prevention program.
The analysis of the data collected w ill determine the accident prevention program 
needs. There are m an y methods of accident analysis. Failure mode and effect; fault tree; 
cost effectiveness; and TAPROOT are just a few o f these. Once these needs are identified, 
they shou ld  be prioritized. T h is  procedure w ill assure the concentration of effort on the 
problems with the greatest need for improvement and with the greatest potential for 
m aking  an effective reduction in the accident frequency and severity rates (Strausser, et aL, 
1973). In  order to update the accident prevention program, these needs should be 
reevaluated on a regular basis to keep up with current priority needs.
The third step m anagem ent .should take  is to develop an action program. This 
would be designed to address the needs identified in the prioritized order. This step would 
determ in e  and ou tlin e  what techniques to use that w ill be most effective in reducing 
accidents in that area (Strausser, et aL, 1973).
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Support should then be obtained for the program by educating the people involved 
in the needs and the proper techniques to address them. As indicated by the concept of 
employee empowerment, the more people become involved in the planning and execution 
o f the accident prevention program, the more personal interest they take in it and the more 
they will cooperate to make it successful. Stephen Minter (1996) maintains that the key to 
successful t ra in in g  is to involve employees at all levels, h o rn  workers to top managers.
One idea that incorporates this concept is a “commitment-based” safety effort 
(Birkner &  Birkner, 1997). A  commitment-based effort is one in which the employees 
make the choice to participate because they believe it is right for them and the 
organization. As in employee empowerment, management promotes this involvement, 
promoting ownership, which leads to commitment.
Behavior-based safety is another concept that requires employee involvement. This 
process requires identification of behaviors critical to accidents. Employees trained to 
recognize these at-risk behaviors observe employees and record the behaviors. The data 
collected is monitored for trends forewarning of accidents. Action plans are developed to 
prevent these accidents (Atkin, 1996; Korman &  Reinain, 1997; Spigener, 1995). This 
concept is proving to be a successful way to conduct an accident prevention program.
Companies incorporate other ideas to enhance their safety programs. Videos are 
utilized as a learning tool because of employee familiarity with this media (Korman &  
R einain; Pouliot, 1995). Awards are a controversial addition to a safety program. It is 
argued th a t awarding employees for low OSHA recordable accidents forces the reporting 
of injuries underground (Korman &  R e in a in , 1997). Others m ain ta in  that when awards are 
determ in ed by an employee’s work practices they make an effective contribution to safety 
(Weinstock, 1994).
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Bureau of Labor Statistics 
The Bureau of Labor Statistics (BLS) is an agency of the U . S. Department of 
Labor. It  was originally established in 1884 as the Federal Bureau o f Labor, renamed in 
1913. ("Labor Statistics”, 1986) The Bureau is the principal fact-finding agency for the 
Federal Government, a general-purpose statistical collection agency in the broad field of 
labor economics (U.S. Department of Labor [USDL], Bureau of Labor Statistics [BLS], 
1997). The Bureau conducts research on employment and unemployment, productivity and 
technological developments, work injuries, industrial relations, wages, prices and living 
conditions, and foreign labor and trade ("Labor Statistics", 1986). It  is an independent 
national statistical agency that collects, processes, analyzes, and disseminates essential 
statistical data to the American public, the U . S. Congress, other Federal agencies, State and 
local governments, business and labor (USDL, BLS, 1996).
The Bureau is organized according to subject matter areas. For the most part, these 
statistical programs have developed independently of each other addressing the 
requirements of the subject under consideration. This arrangement has proven to be 
efficient. Expertise in technology, statistical analysis, and other staff activities across 
subject-matter lines provides better use of the Bureau's resources (USDL, BLS, 1997).
Regional offices have been established to administer field programs, disseminate 
data to local users, and furnish technical advice and assistance to State agencies and other 
cooperating organizations. The regional staffs play a critical role in explaining the concepts 
and techniques used to compile statistics (USDL, BLS, 1997).
The BLS data must be relevant to current social and economic issues. It  must 
reflect today’s rapidly changing  economic conditions. The data must be accurate and of 
consistently high statistical quality. It  must remain impartial in subject matter and
27
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
presentation (USDL, BLS, 1996). The work o f the Bureau extends beyond the initial 
collection and processing of data. Its find ings frequently influence the determining and 
shaping of public policy. To ensure that the information issued is o f the highest quality, the 
BLS has developed a staff o f professionals to include economists, statisticians, computer 
analysts, and administrative specialists (USDL, BLS, 1997).
O ccupational S afety an d  H ealth  Statistics 
The Bureau o f Labor Statistics has produced data on safety and health conditions 
for workers on the job since before World War L The first report issued summarized 
industrial accidents in the iron and steel industries during the war period. It presented 
in fo rm ation on the frequency and severity of injuries, the occupation o f the injured 
workers, and the nature of their injuries (USDL, BLS, 1918).
After the passage of the Occupational Safety and Health Act o f 1970 the Bureau 
was delegated responsibility for developing a comprehensive statistical system covering 
work-related deaths, injuries, and illnesses in private industry. In  1972, with the 
cooperation o f many State governments, the Bureau designed an annual survey to estimate 
the number and frequency of work-related injuries and illnesses by detailed industry for the 
Nation and for States participating in the survey (USDL, BLS, 1997).
The survey, as originally designed, pinpointed dangerous work settings but lacked 
details on the injury or illness, characteristics o f the incidents such as the manner in which 
they occurred and what occupations were involved. The survey also failed to produce a 
comprehensive count of workers dying on the job or profiles depicting the victims' 
demographics and the circumstances surrounding their deaths (USDL, BLS, 1997).
In  1987, a National Academy of Sciences study recommended that these 
deficiencies be corrected. The Bureau began a multi-year effort to redesign and test an
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improved safety and health statistical system. This new survey system was fully 
implemented in 1992. Since that time survey information on nonfalal incidents involving 
days away from work includes (a) the occupation and demographic information of the 
victim, (b) the nature of the disabling condition and how it occurred, and (c) the resulting 
time away from work (USDL, BLS, 1997).
Survey of O ccu p atio n a l Injuries and Illnesses
With the passage of the Occupational Safety and Health Act in 1970 came 
regulations requiring most private industry employers to maintain records and prepare 
reports on work-related injuries and illnesses. The definitions used are the same as those 
used by the BLS annual survey. The following terms are defined in the BLS Handbook of 
Methods (USDL, BLS, 1997, p. 71):
1. Nonfatal recordable injuries and illnesses are: (a) Nonfatal occupational 
illnesses; or (b) nonfatal occupational injuries which involve one or more of 
the following: lost worktime, loss of consciousness, restriction of work or 
motion, transfer to another job, or medical treatment other than first aid.
2. Occupational injury is any injury such as a cut, fracture, sprain, amputation, 
etc., which results from a work-related event or from a single instantaneous 
exposure in the work environment.
3. Occupational illness is any abnormal condition or disorder, other than one 
resulting from an occupational injury, caused by exposure to factors 
associated with employment. It  includes acute and chronic illnesses or 
diseases, which may be caused by inhalation, absorption, ingestion, or direct 
contact.
29
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
The number o f injuries and illnesses are reported nationwide and by industry for 
lost workday cases, days-away-from-work cases, and nonfatal cases without lost workdays. 
The survey also reports on the frequency (Incidence rate) of such cases. Incidence rates 
allow industries and establishments of varying sizes to make comparisons. Incidence rates 
express various measures of injuries and illnesses in terms of a constant for exposure horns 
in the work environment. This constant, 200,000, represents 200,000 employee hours 
which is equivalent to 100 full-time employees working for 1 year.
100 employees X  40 horns a week X  50 weeks *  200,000 
(50 weeks — 52 weeks a year - 2 weeks vacation)
This constant provides a common statistical base across industries regardless of 
employment size of establishments. The formula for calculating the incidence rate at the 
lowest level of industry detail is:
(Stun o f characteristic reported) X  200,000
Incidence Rate — --------------------------------------------------------
Sum of the number of hours worked
By using th is  formula a firm with 5 cases for 70 employees can compare its injury 
and illness experience to that of an entire industry with 12,000 cases for 15,000 employees 
(USDL, BLS, 1997).
The Survey
The survey sample selected by BLS consists o f approximately 250,000 
establishments in private industry. (An establishment is an economic unit, which processes 
goods or provides services, such as a factory, mine, or store.) Survey data are solicited from
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employers having 11 employees or more in agricultural production and from all employers 
in agricultural services, forestry, and fishing oil and gas extraction; construction; 
manufacturing transportation and public utilities; wholesale trade; retail trade; finance, 
insurance, and real estate; and services (except private households). Data for employees 
covered by other Federal safety and health legislation are provided by the Federal Railroad 
Administration o f the U . S. Department of Transportation and the M ine Safety and Health 
Administration of the U . S. Department of Labor (USDL, BLS, 1997).
States are permitted to develop estimates of occupational injuries and illnesses and 
to provide the data from which BLS produces national results. For the states not 
participating, BLS collects the data directly. For all states, BLS has established standardized 
procedures to ensure uniformity and consistency. To further ensure comparability and 
reliability, BLS designs and identifies the survey sample, validates the survey results, and 
provides technical assistance on a continuing basis to the State agencies (USDL, BLS 
1997).
A  two-stage selection process is applied to generate the survey estimates. The first 
stage is the sample selection of establishments. The sample is selected to represent all 
private industries in the States and territories. The second stage is the selection of the 
sample cases involving days away from work. These are derived from the establishments 
selected (USDL, BLS, 1997).
Report forms are mailed to selected employers in February to cover the previous 
calendar year's experience. The report includes information on the number of injuries and 
illnesses by type o f case, the number of employee hours worked, the reporting 
establishment's principal product or activity, and average employment. The form also 
requests detailed information on the worker and the incident that resulted in the employee
31
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
being away from work. State agency and BLS personnel edit the summary data and code 
die characteristics of cases with days away from work. Any inconsistencies are verified with 
the employer. The data are keypunched and mechanically edited. Initial estimates of injury 
and illness counts by type of case are issued in mid-December. Coding and related 
processing of the characteristics of days-away-from-work cases continues with initial 
estimates of injury and illness characteristics published in late April - early May (USDL, 
BLS, 1997).
R e lia b ility  o f  Estim ates
A ll estimates derived from a sample survey are subject to sampling and non- 
sampling errors. Since observations are made on a sample, not on the entire population, 
sampling errors occur. A  measure of the sampling error in the estimates, the relative 
standard errors is calculated as part of the survey’s estimanon process (USDL, BLS, 1997).
Many sources possibly contribute to non-sampling errors in the estimates. These 
might include the inability to obtain information about all cases in the sample, mistakes in 
recording or coding data, and definitional difficulties. Completed forms are edited and 
apparent inconsistencies are checked with the employer to minimize the non-sampling 
errors (USDL, BLS, 1997).
Uses and limitations
OSHA uses the statistics to measure the effectiveness of the 1970 Act in reducing 
work-related injuries and illnesses. The statistics identify industries that need to improve 
their safety programs. The survey is used by national and state policymakers as an indicator 
of the magnitude of occupational safety and health problems. Both labor and management 
use the estimates to evaluate safety programs. The survey estimates are also used by 
insurance carriers involved in workers' compensation, industrial hygienists, researchers,
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manufacturers of safety equipment, and others concerned with job safety and health 
(USDL, BLS, 1997).
Many factors can influence counts and rates o f injuries and illnesses in  a given year. 
One might be the employer's understanding o f which cases are work related under current 
recordkeeping guidelines o f the U . S. Department o f Labor. Changes in the level of 
economic activity, worker experience and t ra in in g , working conditions and work practices, 
and the number of hours worked can affect the number of injuries and illnesses reported in 
a given year (USDL, BLS, 1997).
S tandard  In d u s tria l d a s s ifjra tin n s  fS lQ  Systems
The Bureau o f Labor Statistics and other Federal and State agencies follow as 
closely as possible a single system to define and classify industries in the U . S. economy. 
Based on principles set forth by a technical group made up of government and industry 
experts, the Office o f Management and Budget, in the Executive Office of the President, 
publishes the S tandard  Industrial C lassificatio n  (S IO  M a n u a l. The BLS participated in the 
initial development o f the classification. The BLS, the Office of Management and Budget 
and other agencies continue to work together to improve it. To reflect the economy's 
changing industrial composition and organization, the manual is revised periodically 
(USDL, BLS, 1997).
A ccord ing  to the Standard Industrial Classification Manual (1987) the Standard 
Industrial Classification (SIC) was developed for the following reasons: (a) to classify 
establishments by type o f activity in which they are engaged; (b) the facilitation of 
collection, tabulation, presentation, and anafysis o f data relating to establishments; and (c) 
to promote uniformity and comparability in the presentation of statistical data collected by
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various agencies o f the United State government, State agencies, trade associations, and 
private research organizations.
The B LS H an d h n o lc  of Methods (19 97 ) explains the three basic principles used in 
developing the SIC:
1. The classification should conform to the existing structure of American industry.
2. Each establishment is to be classified according to its primary activity.
3. To be recognized as an industry, the group of establishments constituting the 
proposed classification must be statistically significant in the number of persons 
employed, the volume of business done, and other measures of economic activity. 
The Standard Industrial Classification is intended to cover the entire field of
economic activities: agriculture, forestry, fishing, hunting, and trapping mining 
construction; manufacturing transportation, communications, electric, gas, and sanitary 
services; retail trade; wholesale trade; personal business, professional, repair, recreation, and 
other services; fin an ce, insurance, and real estate; and public administration (Executive 
Office o f the President, 1987).
The classification is structured in order to make it possible to tabulate, analyze, and 
publish establishment data. It consists of a two-digit major group, a three-digit industry 
group, or a four-digit industry code basis, according to the level o f industrial detail 
considered most appropriate. Each operating establishment is assigned an industry code 
based on its primary activity. The primary activity is determined by its principal product or 
group of products produced or distributed, or services rendered (Executive Office of the 
President, 1987).
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The Occupational Safety and Health Act 
History
In Deuteronomy 22:8, Moses directed the Children of Israel to construct a parapet 
for their roofs, “that you may not place bloodguik upon your house because someone 
falling might fall from it” (New World Translation o f the Holy Scriptures, 1981). A t least 
since that time, people have been concerned with safety, h i 1833, the English Parliament 
enacted landmark labor legislation, the Factory Act, which focused on the hours children 
were permitted to work. The act also provided for inspections of workplaces. Other 
countries in Europe followed suit (Peterson &  Cohen, 1996).
In  the United States, the industrial safely movement began many years after the 
industrial revolution. Working conditions in the early part o f the 19th century were 
characterized by poor lighting, poor ventilation, poor sanitation facilities, and equipment 
with inadequate safeguards (Worick, 1975). In  these factories, which sprang up after the 
Civil War, young, inexperienced workers faced chemicals, dusts, and a confusing jumble of 
belts, pulleys, and gears (MacLaury, 1981). A  true account of the tragedies incurred is 
impossible to determine. There was no organized collection of accident data. A  few state 
labor bureaus did collect these statistics. These state reports spurred social reformers and 
the budding labor movement to call for state factory and health laws. Massachusetts passed 
the nation’s Erst factory inspection law in 1877. This law required the guarding of belts, 
shafts, and gears, protection on elevators, and adequate fire exits. Other states soon 
followed. By 1890, nine states provided for factory inspectors, 13 required machine 
guarding, and 21 made lim frpd  provisions for health hazards (MacLaury, 1981).
With the Progressive Era came the growth of mass circulation newspapers and 
national magazines. These publications helped create a national movement for workers’
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health and safety. In  1907, in the United States’ worst mine disaster, 362 coal miners were 
killed at Monogah, W V. This widely publicized tragedy shocked the nation and led to the 
creation o f the U.S. Bureau of Mines in 1910 to promote mine safety (MacLaury, 1981).
By this time, several groups horn industry, insurance companies, and employee 
organizations were expressing an interest in industrial safety. The Federal Department of 
Labor was created in 1 9 1 3 . The first perm anen t  federal agency with the purpose to 
primarily promote safety and health for the entire work force, the Bureau of Labor 
Standards, was established in 1934. The Bureau helped state governments improve their 
administration of job safety and health laws and raise the level of their protective legislation 
(MacLaury, 1981).
As part of Roosevelt’s New Deal, Congress enacted three laws that expanded the 
federal govern m en t’s role in protecting people on the job. The Social Security Act of 1935  
provided for the U.S. Public Health Service to distribute funds to states for their industrial 
health p ro g rams. The Fair Labor Standards Act o f 1938 set the minimum wage and banned 
exploitative child labor. It also gave the Labor Department the power to bar workers under 
the age o f 18 from working in dangerous occupations. The Walsh-Healey Public Contracts 
Act of 1936  allowed the department to ban contract work done under hazardous 
condidons (MacLaury, 1981).
By the late 1950’s, the federal government, in partnership with the states, was not 
adequate to deal with the growing threats to workers’ safety. The federal government 
gradually began to take a more prominent role. In  1958, a seemingly minor amendment to 
the Longshoremen’s and Harbor Workers’ Compensation Act was passed by Congress.
This amendment gave the Labor Department the authority to set and enforce safety and 
health standards for the very small work force covered under this law. This was one of the
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nation’s most hazardous industries. After holding public hearings, enforcement began in 
1960. Compliance was good and the high accident rates declined sharply (MacLaury, 1981).
In  December o f 1960, the Department of Labor issued a set o f mandatory safety 
and health standards under the Walsh-Healey Act. Most o f these standards were previously 
guidelines for federal and state inspectors inspecting federal contractors. For the first time, 
the federal occupational safety and health standards were applied to the whole range of 
industry (MacLaury, 1981).
Since no public hearings were held, this move met with a lot of criticism. It was felt 
that the new rules undermined the state safety programs. The department heard the 
com plain ts and held public hearings in March 1964. The department also had an outside 
consultant conduct a more serious examination of all its safety programs in order to 
develop a more coordinated safety and health polity. The consultant recommended that 
the frag m ented  collection o f safety programs and laws be consolidated under a single 
agency. This was done somewhat in 1966 (MacLaury, 1981).
While the D e p a rtm e n t of Labor was struggling with these changes, a movement 
was growing to protect the natural environment from the ravages of mankind and 
technology. Large-scale federal air and water pollution control programs were being 
developed. Some of these were the Federal Hazardous Substances Act of 1966, the Metal 
and Nonmetallic Mine Safety Act of 1966, the Federal Coal Mine and Safety Act of 1969, 
the National Environmental Policy Act of 1969, the Clean A ir Act of 1970, the Clean 
Water Act o f 1972, the Environmental Pollution Control Act o f 1972, the Safe Drinking 
Water Act of 1974, and the Tocsdc Substances Control Act of 1976. This helped to increase 
awareness and concern about the occupational environment (Wang, 1993).
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In  1965, the Public Health Service produced a report, “Protecting the Health of 
Eighty M illion Americans.0 It  noted that a new chemical entered the workplace every 20 
minutes. It  reported that evidence showed a strong link between cancer and the workplace, 
and that old problems were not yet eliminated. This report called for a major national 
occupational health effect centered in the Public Health Service (MacLaury, 1981).
On January 23,1968, President Lyndon B. Johnson proposed “the nation’s first 
comprehensive Occupational Health and Safely Program to protect the worker on the job” 
(President’s Message 1968, as cited in Mintz, 1984, p. 5). Congressman James O’Hara 
introduced this bill to the House of Representatives in  January of 1969. Senator Harrison 
Williams introduced the Senate version in May 1969. It  was not until August 1969 that the 
President presented the Administration’s proposal (M intz, 1984).
For the congressional deliberation, the Secretary o f Labor Willard Wirtz referred to 
these yearly statistics:
1. Job-related accidents accounted for more than 14,000 workers deaths.
2. Nearly 2 XA m illion  workers were disabled.
3. Ten rimes as many person-days were lost from job-related disabilities as from 
strikes.
4. Estimated new cases of occupational diseases totaled 300,000 (OSHA 2056).
Many modifications were made as the Bill made its way through the respective
legislative committees. After two years of lengthy discussion and negotiations, the Bill 
emerged from Congress in December of 1970. This final version reflected compromise and 
consensual law making (Wang 1993).
President Richard Nixon signed the bill on December 29,1970. In  the signing 
ceremony, he noted the compromise that had been made. “This bill,” he said, “represents
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in its culmination the American system at its best” (Mintz, 1984, p. 17). The act became 
effective 120 days after the signing on April 2 8 ,1 9 7 1 .
OSHA's Purpose
The introduction to the Occupational Safety and Health Act states its purpose and 
objectives to be, "To assure safe and healthful working conditions for working men and 
women, by authorizing enforcement of the standards developed under the Act; by assisting 
and encouraging the states in their efforts to ensure safe and healthful working conditions; 
by providing for research, information, education, and training in the held of occupational 
safety and health; and for other purposes" (Public Law 91-596, p. 1).
Under the Act, The Occupational Safety and Health Administration (OSHA) was 
created within the Department of Labor to:
1. Encourage employers and employees to reduce workplace hazards and to 
implement new or improve existing safety and health programs.
2. Provide for research in occupational safety and health to develop innovative ways 
of dealing with occupational safety and health problems.
3. Establish responsibilities and rights for employers and employees for the 
achievement o f better safety and health conditions.
4 . Maintain a reporting and record keeping system to monitor job-related injuries and 
illnesses.
5. Establish training programs to increase the number and competence of 
occupational safety and health personnel.
6. Develop mandatory job safety and health standards and enforce them effectively.
7. Provide for the development, analysis, evaluation and approval o f state 
occupational safety and health programs (OSHA 2056).
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The Occupational Safety and Health Act also established the National Institute for 
Occupational Safety and Health (NIOSH) as the research arm o f OSHA. It  is responsible 
for workplace investigations, training and educational programs; recommendations for new 
health standards; and other related activities. Other government entities created fay the Act 
include the Occupational Safety and Health Review Commission, the National Advisory 
Committee on Occupational Safety and Health, and the National Commission on State 
Workers' Compensation Laws (Peterson &  Cohen, 1995).
QSHA's Progress
In  the beginning OSHA emphasized voluntary compliance and avoided punitive 
approach to enforcement. As mandated by the Act, OSHA quickly adopted verbatim 
established federal standards and an easting body of voluntary standards. A  national 
consensus standard is a benchmark voluntarily set fay a standard and specification group 
within the private sector. To date, OSHA has adopted consensus or voluntary standards 
from the following private or non-governmental organizations for its own official 
standards: (a) American Conference of Governmental Industrial Hygienist (ACGIH), (b) 
American National Standards Institute (ANSI), (c) American Petroleum Institute (API), (d) 
A m erican Society o f Agricultural Engineers (ASAE), (e) A m e rican Society of Mechanical 
Engineers (ASME), (f) American Society of Testing and Materials (ASTM), (g) American 
Welding Society (AWS), (h) Compressed Gas Association, ©  Crane Manufacturer’s 
Association of America, Inc., 0  National Fire Protection Association (NFPA), (k) National 
Plant Food Institute, 0  Society of Automotive Engineers, (m) The Fertilizer Institute, and 
(n) Underwriters Laboratories, In c  (Wang, 1995).
OSHA then began correcting minor mistakes in the national consensus standards, 
making substantive revisions in the standards and developing new safety and health rules.
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The first original standard was to protect workers from asbestos, which was a proven 
carcinogen ("OSHA: 25 Years", 1996).
The primary reason a federal act was passed was that the states had been unable to 
establish satisfactory workplace health and safety programs. The states would not pass 
standards that were too stringent for fear businesses would go to neighboring states. The 
Act provides for states to develop their own plans. State plans do not need to be identical 
to the federal program. Their standards must, however, be as effective as the federal 
standards (Wang, 1995). In  November and December 1972, OSHA approved the first state 
plans in South Carolina, Montana, and Oregon. Today there are 25 states and territories 
with their own programs.
In  1982 OSHA launched the Voluntary Protection Programs (VPP). VPP 
recognizes worksites where m anagem en t is committed to, and workers are meaningfully 
involved in, effective safety and health programs. VPP worksites are models o f excellence 
th a t challenge employers to con tin u a lly  improve condidons for workers ("OSHA: 25 
Years", 1996).
OSHA has continued to work toward its mission to ensure a safe and healthful 
workplace for every working American. It  has done this by carrying out the agency’s 
statutory responsibility to promulgate and enforce protective standards. In  1970 there were 
13,800 deaths from injuries on the job. Uncontrolled exposures to lead, cotton dust, coal 
dust, asbestos, and other dangerous chemicals sent uncounted thousands of workers home 
from work, m an y  to the hospital or the cemetery. There has been significant improvement 
since 1970 (USDL, 1995b). These accomplishments include:
1. Fatal injuries have been reduced by more than 50%.
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2. Since OSHA. strengthened  trenching protection in 1990, trenching fatalities have 
declined by 35%.
3. OSHA's lead standard reduced blood poisoning in battery plants and smelter 
workers by two-thirds.
4. OSHA's cotton dust standard virtually eliminated brown lung disease in the textile 
industry.
5. The grain dust standard, in five years, reduced fatalities in grain elevators by 58% 
and reduced injuries by more than 40%.
6. In  the three years following an OSHA inspection and fine, injuries at the inspected 
worksite decline by as much as 22% (Dear, 1995a).
OSHA is proud of these accomplishments. This pride is tempered by two realities. 
First, despite these successes, every year over 6,000 Americans die from workplace injuries, 
an estimated 50,000 people die from illnesses caused by workplace chemical exposures, and 
6 million people suffer non-fatal workplace injuries. Injuries alone cost the economy more 
than $110 billion ayear (USDL, 1995b). Second, in the public's view, OSHA is driven by 
numbers and rules, not smart enforcement and results. Businesses feel OSHA's rules are 
burdensome and its enforcement overzealous. The American people feel OSHA is so tied 
up in its red tape, it has lost sight of its mission (CJSDL, 1995b). OSHA, therefore, is 
charged with doing two th in g s: increase the protection of worker health and safety, while 
decreasing red tape and paperwork. To do this, the Clinton Administration has announced 
three sets o f regulatory reform initiatives to enhance safety, trim  paperwork, and transform 
OSHA
1. The New O SHA OSHA w ill provide employers a real choice between partnership 
and a traditional enforcement relationship.
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2. Common Sense Regulation: OSHA will change its approach to regulations by 
identifying dear and sensible priorities; focusing on key building block rules; 
e lim in a tin g  or fix in g  out-of-date and confusing standards; and emphasizing 
interaction with business and labor in the development of rules.
3. Results, N ot Red Tape: OSHA will change the way it works on a day-to-day basis 
by focusing on the most serious hazards and the most dangerous workplaces and 
by insisting on results instead of red tape (USDL, 1995b).
O S H A . is not changing its ultimate destination-an America whose workplaces are free 
from hazards that are causing or likely to cause death or physical harm. O S H A  is changing 
in order to reach this destination in a better way (USDL, 1995b).
OSHA's Voluntary Protection Programs 
History
The roots o f VPP come from an experiment in California. California's Building and 
Trades Council and the National Constructors Association asked that for the Bechtel 
Power Plant Construction site, California OSHA's (Cal OSHA) responsibility be assumed 
by a joint labor-management committee. This allowed a cooperative approach to safety 
problem resolution. In 1980 evaluators from OSHA’s Policy Office reviewed the 
experiment at the conclusion of the construction. They determined that the safety and 
health program at Bechtel Corporation was the major reason for success (Catanzaro, G. J., 
personal communication, May 1998).
In  1981 Thome Auchter, Assistant Secretary of Labor for OSHA, asked the OSHA 
Policy Office to design a federal program similar to the California experiment. People in 
the Policy Office met with unions, trade associations, and labor/management academicians 
to design the program that became the VPP. In  July 1982, the program was implemented.
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In  August 1983, the program moved to the Office of Consultation Programs, which 
became the Office of Cooperative Programs in 1992 (Catanzaro, G. J., personal 
communication, May 1998).
The Voluntary Protection Programs are designed to recognize outstanding 
achievement in incorporating comprehensive safety and health programs into total 
management systems. VPP believes that cooperation between labor, management, and 
government is possible. This cooperation can lead to safer and more healthful working 
environments (Richardson &  Catanzaro, 1989).
W ithin this arrangement, management agrees to operate an effective program that 
meets an established set of criteria. Employees play a crucial role and work with 
management to assure a safe and healthful workplace. OSHA recognizes that compliance 
enforcement alone can never fully achieve the objectives of the Occupational Safety and 
Health Act. The Voluntary Protection Programs that go beyond OSHA standards can 
protect workers more than simple compliance (USDL, 1998a).
Requirements to Q u a lify  fn r  V P P  
Participation in the VPP is voluntary. To participate a site must complete an 
application. This application must include sufficient information to establish that the 
company's safety and health program meets the VPP standards. This comprehensive 
program would address the major elements of the program: (a) m anagem en t commitment, 
(b) m ean in g ful employee involvement, (c) worksite analysis for hazards, (d) hazard 
prevention and control, (e) employee safety and health training, and (f) annual written self- 
evaluation of the safety and health program (Richardson &  Catanzaro, 1989).
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M an agem ent rn m m frm e n t
Management leadership is the foundation of the VPP. Management must 
understand the VPP process and commit to its success. Managers should participate in all 
aspects of the company's worker safety program (Baughn, Libby, &  Rogers, 1995). 
M e a n in g fu l em p lo yee in vo lvem en t
OSHA wants to see that employees are involved in the company's safety and health 
program. There are no set guidelines to determ ine  the specific ways that the employees are 
involved. However, from past experience with the VPP, OSHA knows the more 
employees participate in the decisions that affect their jobs, the more they are motivated, 
productive, and satisfied (Baughn, Libby, &  Rogers, 1995).
Worksite analysis for hazards
Existing hazards must be understood and identified before workplace injuries and 
illnesses can be reduced. OSHA does not specify how a hazard assessment should be 
performed. It does, however, specify what must be included:
1. Comprehensive safety and health surveys should be performed with enough detail 
and frequency to assess the activities of a company. OSHA requires that the 
assistance o f professionals, such Certified Safety Professionals (CSP) or Certified 
Industrial Hygienists (CHH) be utilized to ensure all hazards and significant risks are 
recognized.
2. There should be an analysis of all new processes, materials, or equipment before 
initial use.
3. The company should use nationally recognized sam pling, testing, and analysis 
procedures in the hazard assessment process.
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4. An accident and incident investigation system should be designed to include 
investigative procedures, cause identification, report writing, correction tracking, 
and preventive measures.
5. Medical programs should include the availability of a physician and personnel 
trained in first aid.
6. There should be a reliable system to alert management of safety and health hazards.
7. Disciplinary action should be taken for employees who disregard safety rules or 
procedures (Baughn, Libby, &  Rogers, 1995).
H a ra rd  prevention and control
OSHA requires th a t professionals, such as CSPs or CIHs, be utilized to determine 
the methods of prevention and control to use. A  company should have a written system 
for e lim in a tin g  or controlling the hazards identified (Baughn, Libby, &  Rogers, 1995). 
Employee safety and health t ra in in g
VPP requires th a t a company have an established system of safety and health 
t r ain ing. T r a in in g  should include everyone within an organization, including managers. 
Many OSHA standards contain training requirements, some more specific than others 
(Baughn, Libby, &  Rogers, 1995). These standards should be followed.
OSHA reviews the application. They send a small team of non-enforcement OSHA 
inspectors to conduct a pre-approval on-site program review. The team ascertains the 
accuracy of the in fo rm a tio n supplied on the application. The inspectors identify the 
strengths and weaknesses of the company's safety and health program and determine if  it is 
sufficient for the potential hazards of the site (Johnson, 1997). The review team walks 
through the facility to see the program in action. They question employees, supervisors,
46
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
and safety committee members to verify that the program is practiced onsite (Richardson 
&  Catanzaro, 1989).
VPP requirements do not specify any single "correct” w a y  to qualify. Each site is 
individual. Some programs require extensive written documentation, while others do not. 
Management at most sites has found that by going through the application process, their 
program is improved by a clearer understanding of the interrelationships among all 
program elements (Powers, 1997). Additionally, a company’s three-year average for lost 
workday case rate and injury incidence rate should be at, or below, the national average for 
their industry (Johnson, 1997).
Three programs exists within OSHA's VPP. These are Star, M erit, and 
Demonstration Programs. If  a company fulfills all the requirements discussed above they 
would qualify for the highest level of recognition - Star (OSHA 89-10).
The Merit program has less stringent rate requirements to qualify. Merit is a 
stepping stone to Star. M erit sites must set goals to meet Star requirements and must agree 
to reduce their rates below the average for their industry (OSHA 89-10).
The Demonstration program provides a basis for promising alternative safety and 
health program approaches that are not currently available under the VPP as well as to 
allow for special industry operations such as logging and maritime. Alternative approaches 
that are successful w ill be considered for inclusion in the Star program (OSHA 89-10).
VPP standards are attainable, but eligibility remains stringent and applying is a 
difficult process. The OSHA standards set the m in im um  for a site. Approval for the VPP 
is based on how far a site has gone beyond this m in im um  to address all unsafe activities 
and hazardous conditions in its workplace. It  takes added labor and funding to establish 
the caliber of health and safety programs that will receive OSHA's approval. After
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approval, continuing maintenance costs w ill be incurred. However, these costs will be 
eventually offset by the savings experienced from the benefits realized such as decreased 
worker compensation premiums (Baughn, Libby, &  Rogers, 1995).
Once a company qualifies, they are exempted from scheduled inspections for three 
years. A t that time, they w ill again be fully evaluated to ascertain that the safety and health 
program continues to qualify to remain in the program (Richardson &  Catanzaro, 1989).
Wong and Gaither (1997) reported on the experience o f Texaco Exploration and 
Production Technology Department (EPTD) while working to achieve OSHA Star status. 
This project required some "paper improvements in their safety and environmental 
programs. More than this, they felt long-lasting improvements were made in employee 
attitudes toward personal safety and the working relationships between employees and the 
safety staff. A  climate of constant improvement for all aspects of the workplace, including 
working safely, was created” (p. 1).
Voluntary Protection Programs are an essential part of the OSHA effort to 
improve safety and health in America's workplaces. VPP has demonstrated the accuracy of 
its original two-fold premise:
1. Effective safety and health program management is essential to worker protection.
2. A  voluntary, cooperative, proactive partnership o f management, labor, and OSHA 
can be a valuable complement to the traditional approach o f standards 
promulgation and enforcement (Weinberg, 1997).
Voluntary Protection Programs provide a systematic approach to safety and health 
program management that has been proven effective through injury and lost-workday case 
rates well below the national averages. A ll the VPP worksites, regardless o f their size or 
industry, are employers who assume responsibility for operating an effective program with
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employees who play a crucial role by working with m anagem ent to ensure high levels of 
protection.
Benefits of Participation 
Voluntary Protection Programs (VPP) participants establish and maintain excellent 
safety and health programs in their workplaces and are recognized by OSHA as models for 
their industries. This superior level of compliance results in substantially lower than average 
worker injury rates at VPP worksites (USDL, 1998a).
In  1997, of the 338 companies in the program, 41 sites had no injuries at alL 
Overall, the sites were 56% below the expected average number of injuries for similar 
industries. Ninety-eight had no lost workday injuries and were 58% below the expected 
average for s im ilar industries. VPP sites avoided 4,430 lost workday injuries that would 
have occurred had they been average for their industries. Using OSHA’s Office of 
Regulatory Analysis figure of $27,000 in direct and indirect costs per lost workday injury, 
VPP sites saved $119,556,000 (G. J. Catanzaro, personal communication, June 11,1998).
While protecting workers from occupational safety and health hazards, companies 
following the management guidelines mandated for VPP membership also experience 
decreased costs in workers’ compensation and lost workrime. They often experience 
increased production and improved employee morale (USDL, 1998a).
Workers' C om pensation
History. W ith the Industrial Revolution came new hazards. The use of steam power 
improved transportation and population growth stimulated coal mining, one of the most 
hazardous industries in the United States. In  the nineteenth century there were little or no 
known m in e  safety measures. Numerous miners were killed by asphyxiation, explosions, 
flooded m in es, or crumbling m in e roofs. Injured workers or their widows began charging
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die m in e  owner who was establishing the conditions under which employees woiked 
(Simonds &  Grimaldi, 1963).
Adequate settlements were nearly impossible to obtain. The injured employee was 
hesitant to file suit for fear of losing his job. I f  he did, common law gave the injured 
workers little chance o f compensation. In  a court of law, it had to be proven that the 
employer was at fault. Three doctrines of the common law provided the employer adequate 
defense against suits brought for injured employees (Wang, 1993; Simonds &  Grimaldi, 
1963).
The "fellow servant" rule did not hold an employer liable for injuries resulting from  
carelessness or negligence of fellow employees. If  the injured worker's own negligence 
played any part of causing the accident," contributory negligence" provided that the 
employer was not responsible. "Assumption o f risk" maintained that the employee 
accepted the risks of an occupation when he took the job (Wang, 1993; Simonds &  
Grimaldi, 1963).
Proving fault was made more difficult by the fact that other employees were not 
willing to risk their jobs to testify against their employers. When a judgement was obtained 
against any employer, legal fees took most o f it. A ll of these factors led injured employees 
to settle out of court for whatever little they could get (Simonds &  Grimaldi, 1963).
In  1907,362 coal miners were killed in the United States’ worst mine disaster at 
Monongah, W V. This tragedy was widely publicized. This account shocked the Nation and 
led to the creation of the U . S. Bureau of Mines to promote mine safety in 1910. In  1907 
and 1908, the Russell Sage Foundation sponsored a detailed study of living and working 
conditions in Allegheny County, PA. This study had a special impact on job safety and 
health Industrial accidents were one of the major topics of investigation. The survey
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found, that even though most o f the accidents were the fault of the employer, the injured 
workers and the survivors of those killed bore the economic brunt o f the accidents. The 
authors of the survey felt that for reasons of social equity, employers should bear a 
substantial share of the economic burden. It  was felt this would give them more incentive 
to eliminate the causes (MacLaury, 1981).
This call for an economic incentive to encourage accident prevention became a key 
part of the rationale for workers' compensation. The first workers' compensation program 
was successfully established in 1911 in Wisconsin, followed by nine other states within one 
year. By 1921, most states had followed suit (MacLaury, 1981).
Costs. Workers' compensation is insurance that protects workers who are injured or 
mark* 01 while on the job. It  provides for the payment of medical and rehabilitation 
expenses and a portion o f the wages lost from a disability. To obtain benefits under 
workers' compensation, the following elements must be established:
1. There was an injury or illness.
2. The claimant was an employee.
3. The injury or illness was caused by an accident or exposure while the employee was 
p e rfo rm in g  a work activity that is normally expected.
The worker does not have to show that the employer was negligent or at fault in anyway 
(Wang, 1993).
The Business Roundtable (1991) explains that workers' compensation laws are 
governed by individual states and vary from state to state. The laws are quite similar. Three 
factors are used to calculate Workers' Compensation Insurance Premiums (W GP). They 
are Experience Modification Rate (EMR), Manual Rate, and Payroll Units. The formula for 
calculation is:
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W O P -  EMR X  Manual Rate X  Payroll Units 
The Experience Modification Rate is a multiplier calculated using the past 
insurance experience o f the individual policy holder to predict future benefit payments to 
employees who have insurance claims. It  is a ratio of actual losses to expected losses over a 




Because the EMR is figured for the previous three years, a company’s accident experience 
can have a significant impact on future insurance costs. The EMR is a method of 
modifying future workers’ compensation insurance premiums by comparing a particular 
company's actual losses to the losses normally expected for that company's type of work. If  
a company has a loss of experience that is better than average the EMR w ill be less than 
100%, a credit factor. If  not, the EMR w ill be over 100%, a debit factor (Pereira, 1996).
The Manual Rate is an insurance premium rate based on the type of work 
performed, a classification code. Each classification code has a premium rate based on 
worker accident claim experience in that type of work in that state for a given year. The 
Manual Rate also includes overhead expenses and is expressed in "dollars per one hundred 
dollars of direct payroll." These rates reflect the risks involved in each type of work 
(Business Roundtable, 1991).
Payroll Units are derived by dividing an employer's total annual direct labor cost by 
100 (Business Roundtable, 1991).
How to lower costs. In  1986, the Michigan Labor Department's Bureau of 
Workers' Disability Compensation conducted a research study to determine the intrastate
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differences in the frequency of workers' rnm p»n«itir>n  Haim s. This study sought to answer 
two questions: (a) Were these differences substantial enough to have an impact on the 
workers' compensation system, and (b) if  so, were the differences related to factors that 
employers could control? Perry (1994) related the findings. The study revealed that the 
employers who are most likely to have a low frequency of workers' compensation claims 
are the same ones who tend to have an open managerial style and a corporate climate that 
shares information and decisionmaking, who most frequently engage in safety practices and 
hazard prevention, and who put forth the greatest effort to manage worker disability.
An employer looks at many aspects of his business to determine the workers' 
compensation fin an c ia l incentives for injury prevention. What are the savings in workers' 
compensation costs that he can expect through prevention? In  selecting prevention actions, 
employers compare the costs and benefits of prevention (Victor, 1982). Victor, Cohen, and 
Phelps (1982) maintained that the costs of prevention include: (a) cost o f purchase, 
installation, operation, and maintenance of equipment such as ventilation or machine 
guards; (b) cost of screening employees, medical testing, and safety training (c) cost of 
employee incentive programs; (d) loss of production from altering a production process to 
reduce risks; (e) loss of profits from using a less efficient input mix such as eliminating the 
use of a useful but hazardous chemical; and (f) cost of information on hazards and 
precautions.
The most significant financial benefits of prevention include reductions in: (a) workers' 
compensation costs and privately financed disability insurance costs; (b) compensating 
wage differentials; (c) OSHA noncompliance penalties; (d) labor downtime, quit rates, and 
absenteeism; (e) damage to equipment and downtime; (f) recruitment and training costs to
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replace disabled workers; and (g) administrative and litigation costs to OSHA. and Workers' 
Compensation (Victor, Cohen, &  Phelps, 1982).
Workplace disability can be prevented and managed. "Successful companies can 
expect lower disability costs, a more satisfied work force, increased productivity, and 
ultimately higher profits" (Perry, 1994, p.9).
Morale. Motivation, and Productivity
The importance of morale and motivation has been recognized since the 
“Hawthorne Studies” conducted by Western Electric Company between 1924 and 1939. 
The accounts of these studies were published by Mays in 1933 and Roethksberger and 
Dickson in 1939 (as dted in Goldenson, 1970). Originally, these studies were designed to 
assess the effects of changes in lig h tin g , ventilation, work schedules, rest pauses, pay rates, 
and other practical conditions on productivity. When these conditions were improved, 
worker performance improved. However when the poorer conditions were reinstated, 
productivity continued to improve. Further study found the experimenters had 
inadvertently introduced many hum an factors that apparently increased the morale of the 
workers and spurred productivity. The workers chosen for the experiment were placed in 
sm all groups with different accommodations and supervision. The workers were consulted 
about the changes being made and given special attention by the experimenters. The 
workers felt th a t they were important and were making a special contribution. From those 
studies, the term “Hawthorne effect” came to indicate the fact that participating in an 
experiment may itself in flu en ce behavior. The Hawthorne Studies spurred continuing 
studies on attitudes, job satisfaction, morale, motivation, productivity, and the possible 
lin ks  between them. This review w ill only touch the surface of this literature.
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Morale. Goldeason (1970) described morale as a complex psychological state that 
appears to be mad* up o f the belief in the value of the activity, feelings of personal worth, 
interest, satisfaction, and enthusiasm. Patrick and Manning (as cited in Smith, 1995) define 
morale as related to the feelings o f individual employees in four areas:
1. Job itself: employees must feel challenged and have a sense of importance in their 
jobs.
2. Workgroup: There should be a spirit of teamwork and good relations among co­
workers.
3. Management practices: Management must display a sincere concern for the 
employees.
4. Economic rewards: Wages, benefits, and opportunities should be fair and 
individualized.
Showalter’s (1997) research confirmed these elements as necessary for happy workers. 
Smith (1995) sums up the definition of morale as a good work environment with clear 
objectives, measurements, and feed back. It is an environment where employees are treated 
fairly and as adults who want to do a good job.
Motivation. Motivation is defined as the dynamics of behavior; the process of 
initiating, sustaining, and directing the activities of people (Goldenson, 1970). Wang (1993) 
defined it as the psychological process that gives direction and purpose to produce a 
desired behavior. Motivation is particularly important in accident prevention. Simonds and 
Grimaldi (1963) point out that success in accident prevention can only be accomplished by 
enlisting the cooperation of management and employees. They must feel it is important to 
correct unsafe conditions and follow safe practices. Dessler (1980) described motivation as 
one of the simplest and most complex jobs management has. Simply, people are motivated
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to behave in the way that they feel leads to rewards. The complexity involves determining 
what people feel is a reward. This differs among individuals. The task of motivation is 
further complicated by the fact that an individual must not only appreciate the reward but 
also feel that his effort w ill lead to obtaining that reward (Dessler, 1980).
Productivity. Katrpfl and Yankelovich (1975) point out that the term productivity is 
not used consistently in professional literature. The broad, all-inclusive definition for 
productivity msan<! overall performance. The narrower d e fin itio n refers to output per unit 
of tim e  or cost. For the purposes o f this studty, the term productivity will be used to 
describe overall performance. Nash (1985) cited several studies to determine factors related 
to productivity. D enniso n  (as cited in Nash, 1985) lists five contributors thought to 
improve productivity. These are capital investment, improved technology, labor quality, 
economics of scale, and resource allocation. Ross (as cited in Nash, 1985) offers a list of 
worker-oriented factors related to productivity. Ross indudes satisfying work, partidpation 
in decisions, com pensation  on the basis o f performance, dear communications and 
authority, competent supervision, recognition o f achievement, and opportunity for self­
development. Ruch and Hershauer (as cited in Nash, 1985) studied reputed highfy- 
productive companies. They found that there is a great deal of diversity in what really 
works. Ruch and Hershauer conduded that what works in one company does not 
necessarily work in another. The one commonality among companies was a belief in the 
importance of productivity. These productive companies have the attitude that low 
productivity is unacceptable and unnecessary. These companies expect productivity.
Theories. There are numerous theories of motivation and productivity. These 
indude Maslow’s Needs Hierarchy, Herzberg’s two-factored theory, Alderfer’s ERG  
theory, McClelland’s three-needs theory, goal-setting theory, management by objectives,
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reinforcement theory, expectancy theory, equity theory, Total Quality Control, needs 
achievement theory, McGregor’s Theory X  and Theory Y , theory of cognitive dissonance, 
self-implementation, personal causation, and Skinner’s behavior modification (Dessler, 
1980; Nash, 1985; Rosenbaum, 1982; Sanzotta, 1977; Wang, 1993). An explanation and 
exploration of the merits of these theories is beyond the scope of this study.
The re la tio n sh ip  of morale, m o tiv a tio n , and productivity. Benge and Hickey (1984) 
maintain there are connections between job satisfaction and productivity. Hall (as dted in 
Benge and Hickey, 1984) explains the evidence shows that productivity can be a 
component of job satisfaction. The more productive worker gets satisfaction from his 
sense of achievement and fulfillment. Benton (as dted in Benge and Hickey, 1984) states 
that high morale is associated with high productivity. Benton suggests that management 
maintain a constant awareness of the employee attitudes toward the job, job satisfaction, 
and personal adjustment. With this awareness, problems can be anticipated and prevented 
which should result in improved productivity. In order to improve motivation, Benge and 
Hickey (1984) state that managers must consider the desires and needs of the individual 
workers. People who get satisfaction from their jobs often sustain high-quality 
performance even when they are disappointed with their compensation, working 
conditions, or job security.
Research indicates many links between morale, motivation and productivity. Smith 
(1995) reported that employees with high morale w ill be more likely to commit themselves 
to exert the effort needed to do their job and produce a quality project. Kennedy (1995) 
found that by including a profit-sharing component in the pay contract, morale is boosted 
and overall productivity and profitability is improved. Recognition and rewards play a role 
in creating highly motivated/highly satisfied workers. This enhances job satisfaction and
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effective performance (Jeffries, 1997; KatzeD &  Yankelovich, 1975). Employee 
involvement in problem solving and decision m aking  has been shown to improve morale, 
motivation, and productivity (Benge &  Hickey, 1984; Maynard, 1996; Nadler, 1996; Nash, 
1985). This was confirmed by the Gallup Organization’s survey o f 55,000 workers in an 
attempt to m arch employee attitudes with company results. Four attitudes were identified 
to correlate strongly with higher profits. These attitudes were:
1. Workers believe their opinions count.
2. Workers feel they are given the opportunity to do what they do best every 
day.
3. Workers sense that their fellow workers are committed to quality.
4. They Ve made a direct connection between their work and the company’s 
mission (Grant, 1998).
Effective safety and health programs save lives and dollars. Crown-Cyr and 
Fleming (1997) m ain ta in  there are more than financial benefits. Companies experience 
declines in absenteeism and increases in employee morale. In  a climate where worker safety 
and health rank in importance with productivity, these rewards w ill be realized.
T estim on ies
OSHA. m aintains th a t the benefits o f VPP participation include (a) improved 
employee motivation to work safely, leading to better quality and productivity, (b) lost 
workday case rates th a t generally are 60% to 80% below industry averages; (c) reduced 
workers' compensation and other injury - and illness - related costs; (d) positive community 
recognition and interaction; (e) further improvement and revitalization of already good 
safety and health programs; and (f) partnership with OSHA (USDL, 1998a, p. 1).
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OSHA reports, “documentation of these assertions come from testimony given by 
safety and health managers during OSHA hearings on the Safety and Health Program
(USDL, 1998h, p. 1). Additionally, OSHA has received considerable information on 
improvements in morale, productivity, and product quality. “Although anecdotal in nature, 
these improvements are referred to frequently enough by participants in the VPP to 
indicate that there is a good possibility of a direct relationship between improved 
management o f safety and health protection and these benefits” (USDL, 1998h, p. 2). A  
review of the literature has failed to uncover evidence o f a study to substantiate these 
testimonies. Cathy Oliver, Director o f the Office of Cooperative Programs indicated there 
was discussion o f utilizing an outside consulting firm to evaluate their programs. She was 
not aware o f any study, completed or in progress, of their programs’ benefits (Personal 
communication, May 20,1998). Upon her recommendation, Wyatt Little with the 
Voluntary Protection Programs Participants' Association (VPPPA) was contacted. He 
confirmed there has not been a study done on this aspect o f the VPP. The membership of 
the VPPPA was surveyed in 1995. This survey yielded more testimonies in support of the 
benefits of participation in VPP (Personal communication, May 20,1998). Following are 
some of the testimonies published by OSHA, the VPPPA, and found in other literature.
•  A t Thrall Car Manufacturing Company in Widner G A  their lost workday case rate 
decreased from 17.9 in 1989 when the facility began implementing a VPP quality safety 
and health program to 4.6 in 1992 when the plant was ready to qualify for the Star 
Program. In  1994 the rate was 0.6. For the time period, 1989 until 1992, their workers’ 
compensation costs dramatically declined by 85% from $1,376,000 to $204,000 (USDL, 
1998h).
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•  A t Monsanto Chemical Company's Pensacola, FL plant, winch employs 1600 workers, 
the Lost Workday Case Rates have steadily declined during the period the worksite was 
im p lem en tin g  effective safety and health programs and in the four years since approval 
to the VPP. The rates fell from 2.7 in 1986 to 0.1 in 1994 (USDL, 1998h).
•  Between 1983 and 1987, Mobil Chemical Company brought all o f its then existing 
plants into the VPP. During this period, recordable injuries for the company were 
reduced by 32%. Lost workday cases were reduced 39%. The severity o f cases was 
reduced by 24%. For this same time period, its workers’ compensation costs reduced 
b y  70%, or more than  $1.6 m illion  Li subsequent years through 1994, recordable 
in ju ries and lost workday cases continued at the low rates experienced at all these Mobil 
Chemical C o m p an y  plants. One plant manager has testified that the adoption of a 
sing le  work practice change at his 44-employee rh e m ira l plant during the first three 
years o f VPP participation resulted in increased volume of product and a savings of 
$265,000 per year (USDL, 1998h). Mobil Chemical spokesman, Mike Kimmit points 
out that the im p a rt goes beyond the numbers. “We get additional recognition from our 
employees for having taken th is  extra step, and it is something we can point out in the 
communities in which we work” (Hanson, 1997, p. 1).
•  Mobil O il Company’s Joliet, IL  refin e ry  experienced a  reduction in its lost workday 
case rate from 3.8 in 1987, the year before it began implementing VPP quality safety 
and health programs, to 0.2 in 1994, three years after approval to the Star Program. 
Their workers’ compensation costs dropped 89% between 1987 and 1993. They also 
report a 25% decrease in absenteeism and the highest employee morale ever. In  the 
same period productivity and quality remains high (USDL, 1998h).
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•  Occidental Chemical Company determined that as their Safety Process Systems 
Implementation percentage increased company-wide their injury/illness rate decreased 
from 6.84 in 1987 to 1.84 in 1993, a 73% dedine (USDL, 1998h).
•  Georgia Power Company brought two large power plant construction sites into the 
VPP in 1983 and 1984. By 1986, one site had reduced its total recordables by 24% and 
its lost workday cases by a third. The other site reduced recordables by 56% and its lost 
workday cases by 63%. The direct cost savings from accidents prevented at one site 
was $4.14 million and was $.5 million at the other for 1986 alone (USDL, 1998h). They 
reported that, conservatively estimated, the return on the investment in their 
Construction Safety- and Health Program for 1986 at their two Star sites was $4.26 for 
each dollar invested (USDL, 1996a).
•  For the tim e  period 1989 until 1997, the GE Electrical Distribution &  Control plant in 
Auburn, ME experienced a decrease in their OSHA recordable rates from 29.2 to 8.8. 
Their workers’ compensation costs have dropped from $2,500 per employee to $50 per 
employee (GE Electrical, 1997).
•  In  1994, Tyson Monett, M O  plant was accepted as VPP. On March 31,1997 the plant 
had achieved two m illio n  manhours of work without a lost-time accident (Nicholson, 
1997).
•  In  1995, the Motorola, Inc. facility in Schaumburg, IL  had 53 actual injuries, which was 
80% lower than the industry average (USDL, 1996a).
•  In  1995, Aker G ulf Marine site located in Ingleside, T X  experienced only 30 injuries, 
which was 86% lower than the industry’s average (USDL, 1996a).
•  ABB A ir Preheater, located in Wellsville, N Y  had only 29 injuries in 1995, a figure that 
was 77% lower than  their industry average o f 123 (USDL, 1996a). ABB Pre-heater is
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the longest standing Star site. Over its 13-year participation in VPP, it had 448 fewer 
lost-workday injuries than the average for its industry. This has saved the company, in 
today’s dollars, $12,096,000 or an average of $930,000 per year (USDL, 1997m).
•  The Georgia-Pacific Corporation’s Crosset, AR site experienced a lost workday injury 
rate of only 12 in 1995, a figure 82% lower than the industry average of 69 (USDL, 
1996a).
•  The Lucent Technologies Corporation in Norcross, G A experienced a lost work day 
injury rate of 43 in 1995,71% fewer lost or restricted workdays than the national 
average for their industry (USDL, 1996a).
•  The Eaton Corporation site located in Keamey, N E , with only 5 lost or restricted 
workdays, experienced a Lost Work Day injury rate in 1995 that was 92% lower than 
that of the national average for the same year in its industry (USDL, 1996a).
•  The GE Specialty Chemicals site in Morgantown, W V  experienced a substantial drop 
in illness rate from the inception of the VPP application process to the time of Star 
approval, November 1995. When the site began the VPP process in 1992, it reported 
an illness rate of 0.97, but by 1995 the facility had decreased its rate by over 50 percent 
to 0.43 (USDL, 1996a).
•  When International Paper Mansfield M ill in LA decided to join the VPP, the recorded 
illness rate was 1.25 in 1993. Only a year later in August 1994, the Mansfield M ill 
facility had attained Star status and had reduced its illness rate by 66% to 0.42 (USDL, 
1996a).
•  The Nicolet Paper Co. site located in DePere, W I began its VPP application process in 
1992 and was approved for Star in 1994. The site had workers’ compensation costs
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totaling $59,111 in 1992, experienced a 70% decrease to $18,930 in 1994 (USDL, 
1996a).
•  The Alumax-Aluminum Division in Magnolia, AR decided to apply to VPP in 1991. A t 
that time they had workers’ compensation costs of $713/66. Once approved into the 
M erit Program in 1995, the site had experienced a phenomenal 90% drop in workers’ 
compensation costs to $66,522 (USDL, 1996a).
•  The Gloster Plywood facility of Georgia-Pacific Corporation recorded workers’ 
compensation costs of $28,823 in 1992 when they began their application to VPP. In  
1994, after approval of Star participation, the facility reported a remarkable 83% 
decline in workers* compensation costs to $4,893 (USDL, 1996a).
•  The Ford New Holland farm implements plant in Grand Island, N E , a participant in 
the VPP since 1984, reported that between 1985 and 1988 the company's productivity 
increased 12.9%, products requiring scrapping or reworking decreased 16%, and 
workers’ compensation costs decreased 51% (Collier &  Catanzaro, 1989).
Benefits to OSHA
Once a company qualifies for VPP it is not subject to random inspections. The 
company w ill be scheduled every three years for a reevaluation to remain in the program. 
This extended period between inspections allow OSHA’s limited personnel to concentrate 
on companies not performing at the VPP level This results in a more efficient use of 
OSHA’s limited resource (Richardson &  Catanzaro, 1989).
On OSHA’s web site (USDL, 1997f) it is noted that participants provide O SHA  
with examples of the most effective way to protect workers in their industry. These 
methods often exceed the requirements o f OSHA standards. Participants provide effective 
input into OSHA’s standard-setting process such as that when C IBA Inc.’s McIntosh, AL
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site and DOW  Chemical’s Freeport, T X  facility provided demonstrations o f effective 100 
percent fall protection. Many participants in the petro-chemical industry provided OSHA. 
standards’ setters with models of effective process safety management. M obil O il 
Company’s Joliet, IL  refinery provides OSHA. compliance officers with hands-on training 
in process safely m anagpm pnt. Participants from several companies help provide OSHA. 
compliance and program personnel training in safely and health program management. 
Onsite evaluations provide OSHA with model plants that can be shown to others. The 
experience with the VPP has led to the issuance of OSHA’s Voluntary Safety and Health 
Program Management Guidelines.
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M ETHO DO LO G Y
Introduction
This study was designed to identify the effect on injury/illness rates (HR) a 
company realizes from participation in OSHA’s Voluntary Protection Programs. A  review 
of the data available from OSHA, as reported by every company participating in OSHA's 
VPP was made.
Participants
Each year companies participating in OSHA’s VPP report their injury and illness 
rates to OSHA As of May 1998, this membership included 360 companies from all types 
of industries with different numbers of employees. Some of the industries represented 
include m anufactu rin g , forestry, transportation, wholesale trade, health services, chemical 
producers, refineries, and management services. The number of employees varies from 6 to 
8,000, with an average number of 600 employees.
Data Collection and Analysis
Data has been provided from the administrators of OSHA's Office of Cooperative 
Program s. This data has been collected from all the V P P  participants since the program's 
inception. The data covers the years from 1983 until 1997.
This data from OSHA was organized and summarized to describe the participating 
companies. Sites were grouped by their Standard Industrial Classification (SIC) codes. Data 
necessary for analysis was extracted. An Index was developed to determine how the VPP 
HR compared to the DR reported by the Bureau of Labor Statistics.
Statistical analysis was conducted to determine if  participating companies 
experience continued reductions in their injury rates as their time of participation increases. 
Pearson’s correlation coefficient was used to determine the strength of this relationship.
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A  comparison was done o f the annual changes in HR for the VPP sites with the 
annual changes in the BLS DR experienced by the industries. Using line graphs, it was 
possible to determine whether the annual changes in HR are the same for VPP companies 
as those in the industry that do not participate in OSHA’s programs.
Procedures
The procedures to conduct this study have been placed on a flow chart (see Figure
1).
Interpret results
Extract and organize data
Report findings.
D e te rm in e questions and test to use
Identify OSHA VPP Participants
Make comparisons, draw conclusions, and 
make recommendations
Figure 1: Procedures Followed in Study
The first step was data collection and organization. OSHA’s Office of Cooperative 
Programs was contacted by telephone regarding availability of data on companies 
participating in OSHA’s VPP. The data was sent via e-mail on spreadsheets. From this 
in fo rm a tion  OSHA VPP participants were identified. This data included: (a) site name; (b) 
union status; (c) region of OSHA’s jurisdiction; (d) program participating in -  
Demonstration, Merit or Star; (e) program change such as an upgrade from M erit to Star; 
(f) date of in itia l approval; (g) program change date; (h) standard industrial classification
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code (SIC); Q  average employment; (j) hours worked; (k) equivalent employment; © lost 
work day injury site rate (LW DI); (m) Bureau o f Labor Statistics lost work day injury rate; 
(n) number o f sites above SIC LW D I Rate; (o) LW D I injuries expected; (p) actual LW D I 
injuries; (q) percentage of LW DI injuries predicted; (r) LW D I injuries avoided; (s) 
percentage of LW D I avoided; (t) HR site rate; (u) BLS SIC DR rate; (v) number of sites 
above SIC rate; (w) injuries predicted; (x) actual injuries; (y) percentage of actual injuries 
predicted; (z) injuries avoided; and (aa) percentage o f injuries avoided.
From this list, SIC codes were identified for major industry categories. For 
PTramplpj Construction consists of SIC codes 1540,1542,1620,1629, and 1700. These 
codes were reduced to the first two digits to be used for computer analysis. For the 
objectives of this study, organizations were sorted by industry (see Appendix).
Only rprtain data was necessary for this study. This included the columns for: (a) 
date of initial approval, (b) program change, (c) date of change, (d) SIC, (e) HR site rate, 
and (f) BLS SIC HR rate. The data for each year from 1983 to 1997 was extracted and data 
sets were created.
The Bureau o f Labor Statistics reports an injury illness rate for each SIC code each 
year. This incidence rate was designed  to allow an establishment, regardless of number of 
employees, to com pare its performance with that of its counterparts in the particular 
industry (USDL, BLS, 1997). The data reported the VPP HR for each individual company 
along with the corresponding BLS average HR. Because of the design of the BLS incidence 
rate, the rates for the industry categories were averaged. These averages were used for 
comparison with the VPP industries' DR.
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Only companies that had qualified as a Star she were included in the calculations. 
Those who had achieved Merit status were not included for the yearly calculations until 
they had achieved Star.
OSHA reports the VPP participants performance as a percentage of the industry 
averages reported by the Bureau. This study was designed to substantiate or deny that 
claim . To examine the p erfo rm ance  o f VPP Star sites, one appropriate method was 
determined to the relative p erfo rm an ce of the company to the performance of the overall 
industry. Using the data available to the researcher, the most appropriate way to calculate 
this measu rem ent was to compute an Index of H R  performance. This Index was defined as 
the ratio o f the VPP Star sites’ mean HR in a given year to the mean HR of the overall 
industry to which the site(s) are a member. Therefore, an industry’s Index was calculated 
using the following formula:
VPP Mean HR for a Specific Year
VPP Star Index = -------------------------------------------
BLS Mean HR for a Specific Year
This Index was calculated for each o f the VPP industries as both an unweighted and a 
weighted Index score. The unweighted Index was a simple mathematical mean of the 
industries represented in the VPP Star sites for each of the years of the calculation. The 
weighted Index was adjusted by m akin g  industries with multiple VPP Star sites have a 
proportional representation in the calculation of the Index score. For example, since 
Chpmiral and Allied Products industry had four VPP Star sites in 1983, their Index score 
received a weighting factor of four in the calculating the overall weighted Index for the year 
1983.
Consultations were held with D r. Robert Downer, Experimental Statistics 
Department at Louisiana State University in Baton Rouge, LA  (personal communication,
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September 15,1998). The data and tests to use for analysis were discussed. To compare 
the VPP HR and BLS HR for each industry, ttests were considered. D r. Downer 
m ain ta in ed that the t  tests would not be appropriate for sample sizes less than 15. The 1997 
data, the largest set available, had only five industries with 15 or more sites represented.
For this reason, t tests were not done.
Objective 1 required description of the companies participating in OSHA’s VPP. 
The UR for VPP com panies and the BLS reported HR. were summarized and analyzed. 
From th is  procedure the following in fo rm a tio n was obtained for each industry for each 
year; (a) m in im u m  DR, (b) maximum DR, (c) mean VPP DR, (d) VPP variance, (e) VPP 
standard deviation, (f) standard error, and (g) mean BLS HR. The Index factor was 
calculated from this in fo rm atio n . A  Weighted Index was calculated to represent VPP 
p artic ipants p e rfo rm ance for each year. This information was then placed in a table for 
each year.
For Objective 2 the researcher was interested in the time a site had participated in 
OSHA’s VPP. An attempt was made to identify data for companies that had dropped out 
during the period 1983 to 1997. This information was not easily obtainable from the data 
received from OSHA The date a company dropped was not included in the column 
“Program Change”. The companies were not identified with any sort of identification 
numbers throughout the years. Companies had changed names making a compilation 
across the years d ifficult. OSHA was contacted for clarification. A  document was received 
lis tin g  all the changes that had occurred over the years such as new owners, dropped sites, 
upgrade from Merit to Star, etc. An exhaustive effort would have been required to correlate 
this with the data being used. There were many possible errors to be made. Rather than 
risk this error, it was decided to use the most recent year’s data to determine a correlation
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between a site’s HR and the time it had been in the program. The year o f approval was 
subtracted from the year 1997 to create the variable “time” to use in the analysis. Sites with 
"time" less than one year were deleted. Due to the differing rimes of participation by the 
individual sites, for this objective, sites were not grouped by industry. "Time” was 
compared with the individual site's UR reported in 1997. Pearson’s correlation coefficient 
was used for interpretation. The Pearson correlation measures the degree and direction of 
linear relationship between two variables (Gravetter &  WaDnau, 1996).
Objective 3 was to compare the trend o f injury rates for the VPP industries with 
the rest o f the industry as reported by the Bureau of Labor Statistics. For the comparison, a 
data set was created consisting of the mean value for the VPP HR, the mean value for the 
BLS HR, and the Index factor for each industry for each year. From this data line graphs 
were made to display the trends.
From these find ings results and graphs were interpreted. Comparisons were made 
and conclusions were drawn. The fin d in g s were then reported.
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FINDING S
General
The Occupational Safety and Health Administration’s primary goal is to ensure a 
safe workplace for each and every American (OSHA 2056). As part o f this effort the 
Voluntary Protection Programs were started in 1982. The first year 16 companies 
participated with six industries represented. Participation increased to include 338 sites 
from 26 industries (see Figure 2). The number o f VPP Star sites has grown from 11 sites to 
273 sites by 1997. For each year the Index calculation indicates the ratio o f the VPP IIR  to 
the BLS IIR . For the years 1983 to 1997, the Star sites had a minimum weighted average 
Index o f .263, the maximum was .414, and the average weighted Index was 365. This 
indicates that overall the VPP Star companies experienced an IIR  o f only 36.5% o f that 
experienced by their industry. The remainder o f the findings in this study is reported in 
three sections. These findings are grouped by the objectives o f this study.
Figure 2. Growth o f OSHA’s Voluntary Protection Programs
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Objective 1
The objective was to describe and compare the companies participating in OSHA’s 
VPP and their injury rates with the average injury rates reported by the Bureau of Labor 
Statistics for the industries for each year of the program’s existence from 1983 until 1997.
OSHA’s Voluntary Protection Programs began in 1982. The first year data was 
collected was 1983 (see Table 1). In  that year there were 16 sites participating in the 
program. Two sites, 13% of the total reported 0 injuries for that year. There were no sites 
reporting an injury rate greater than  that reported by the BLS for their industry. These sites 
consisted of 10,320 employees with an average employment of 645 employees each. There 
were 11 sites that had qualified for the Star program. O f these 11 the minimum HR 
reported was 0 while the maximum was 13.7. The mean value of the injury rate for VPP 
Star sites was 4.54. The mean injury rate reported by the Bureau was 13.59. The variance 
among the Star sites within the industries ranged from 0.003 to 2.43. The Index, which 
indicates the ratio of the average VPP IIR  to the average BLS HR, ranged from .13 to .91 
with an average of .32. A  weighted average for the Index indicates that the VPP companies 
experienced an injury rate 26% of the BLS industry average or 74% below the industry 
average.
In  1984 (see Table 2) there were 26 sites participating in the program. These sites 
consisted of 22,554 employees with an average employment of 867 employees each. Two 
sites, 8% of the total reported 0 injuries for that year. There were 19 sites that had qualified 
for the Star program. O f these 19, the minimum injury rate reported was .72 while the 
maximum was 24.3. The mean value o f the VPP DR was 4.83. The mean injury rate 
reported by the Bureau was 14.31. The variance among the Star sites within the industries 
ranged from 0.92 to 85.06. The Index ranged from .15 to .88 with an average of .34. A
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Summary of 1983 Injury/Illness Rates from OSHA’s Voluntary Protection Program (VPP) Star Sites
Industry N VPP VPP VPP VPP Standard BLS* Indexb
Minimum Maximum Mean Variance Deviation Mean
Chemical &  Allied Products 4 0.00 3.60 1.15 2.43 1.56 5.48 0.210
Construction 1 13.70 13.70 13.70 15.00 0.913
Fabricated Metal Products 2 4.14 4.71 4.43 0.16 0.40 18.65 0.237
Paper &  Allied Products 1 1.74 1.74 1.74 12.60 0.138
Petroleum &  Coal Products 2 1.70 1.78 1.74 0.003 0.06 13.00 0.134
Primary Metal Industries 1 4.46 4.46 4.46 16.80 0.265
Summary 11 0 13.7 4.54 13.59 0.316
Weighted Index 0.263
"Mean value of injury/illness rates reported by the Bureau of Labor Statistics (BLS) for each industry
bIndex « VPP Mean /  BLS Mean
Table 2
Summary of 1984 Injury/Illness Rates from OSHA's Voluntary Protection Program (VPP) Star Sites
Industry N VPP VPP VPP VPP Standard BLS* Index"
Minimum Maximum Mean Variance Deviation Mean
Chemical &  Allied Products 7 0.72 3.77 2.03 1.57 1.23 4.80 0.424
Construction 3 6.80 24.30 13.87 85.06 9.22 15.70 0.883
Fabricated Metal Products 2 2.90 4.26 3.58 0.92 0.96 19.45 0.184
Furniture &  Fixtures 1 4.62 4.62 4.62 18.10 0.255
Paper &  Allied Products 1 1.90 1.90 1.90 12.20 0.156
Petroleum &  Coal Products 4 1.06 4.07 2.22 1.70 1.30 11.40 0.194
Primary Metal Industries 1 5.62 5.62 5.62 18.50 0.304
Summary 19 0.72 24.30 4.83 14.31 0.343
Weighted Index 0.393
*Mean value of injuiy/illness rates reported by the Bureau of Labor Statistics (BLS) for each industry 
bIndex -  VPP Mean /  BLS Mean
weighted average of the TnrW indicates that the VPP companies experienced an injury rate 
39% of the BLS industry average or 61% below the industry average.
Ia  1985 (see Table 3) there were 41 sites participating in the program. These sites 
consisted of 34,620 employees with an average employment o f 844 employees each. Two 
sites, 5% of the total reported 0 injuries for that year. There were 28 sites that had qualified 
for the Star program. Of these 28, the minimum injury rate reported was .37 while the 
maximum was 11.8. The mean value o f the VPP HR was 4.70. The mean HR reported by 
the Bureau was 13.98. The variance among the Star sites within the industries ranged from 
1.95 to 12.52. The Index ranged from .20 to .58 w ith an average of .33. A weighted average 
of the Index indicates that the VPP companies experienced an injury rate 35% of the BLS 
industry average or 65% below the industry average.
In  1986 (see Table 4) there were 46 sites participating in the program. These sites 
consisted of 39,648 employees with an average employment o f 862 employees each. Three 
sites, 7% o f the total reported 0 injuries for that year. There were 38 sites that had qualified 
for the Star program. O f these 38, the minimum injury rate reported was .49 while the 
m axim um  was 10.9. The mean value o f the VPP IIR  was 5.64. The mean IIR  reported by 
the Bureau was 13.81. The variance among the Star sites within the industries ranged from 
0.005 to 11.95. The Index ranged from .20 to .60 w ith an average o f .42. A  weighted 
average of the Index indicates that the VPP companies experienced an injury rate 39% of 
the BLS industry average or 61% below the industry average.
In  1987 (see Table 5) there were 57 sites participating in the program. These sites 
consisted of 35,936 employees with an average employment o f 630 employees each. Three
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Table 3
Summary of 1985 Injury/Illness Rates from OSHA's Voluntary Protection Program (VPP) Star Sites
Industry N VPP VPP VPP VPP Standard BLS* Index6
Minimum Maximum Mean Variance Dev Mean
Chemical &  Allied Products 10 0.37 4.33 1.75 1.95 1.40 4.32 0.406
Construction 3 5.00 11.80 7.83 12.52 3.54 15.70 0.499
Fabricated Metal Products 2 4.50 7.50 6.00 4.50 2.12 19.45 0.308
Furniture &  Fixtures 1 3.57 3.57 3.57 18.10 0.197
Industrial Machinery &  Equipment 1 4.17 4.17 4.17 13.50 0.309
Paper &  Allied Products 1 2.54 2.54 2.54 12.20 0.208
Petroleum &  Coal Products 9 0.85 5.14 2.95 2.44 1.56 12.90 0.229
Primary Metal Industries 1 10.80 10.80 10.8 18.50 0.584
Transportation Equipment 1 2.12 2.12 2.12 10.70 0.198
Summary 29 0.37 11.8 4.64 13.93 0.326
Weighted Index 0.389
“Mean value of injuiy/illness rates reported by the Bureau of Labor Statistics (BLS) for each industry 


















Summary of 1986 Injury/Illness Rates from OSHA's Voluntary Protection Program (VPP) Star Sites
Industry N VPP VPP VPP VPP Standard BLS* Indexb
Minimum Maximum Mean Variance Deviation Mean
Chemical &  Allied Products 11 0.82 7.10 2.36 4.32 2.09 4.08 0.579
Construction 2 4.60 4.70 4.65 0.01 0.07 14.50 0.321
Fabricated Metal Products 2 7.50 8.60 8.05 0.61 0.78 20.45 0.394
Food &  Kindred Products 1 9.42 9.42 9.42 18.30 0.515
Furniture &  Fixtures 1 3.70 3.70 3.70 18.20 0.203
Industrial Machinery &  Equipment 3 4.80 10.90 6.91 11.95 3.46 11.97 0.577
Paper &  Allied Products 1 3.92 3.92 3.92 12.10 0.324
Petroleum &  Coal Products 15 0.49 5.43 2.44 2.67 1.63 11.62 0.210
Primary Metal Industries 1 10.43 10.43 10.43 17.30 0.603
Transportation Equipment 1 4.50 4.50 4.50 9.60 0.469
Summary 38 0.49 10.90 5.64 13.81 0.419
Weighted Index 0.389
*Mean value of injury/illness rates reported by the Bureau of Labor Statistics (BLS) for each industry 


















Summary of 1987 Injury/Illness Rates from OSHA's Voluntaiy Protection Program (VPP) Star Sites
Industry N VPP VPP VPP VPP Standard BLS* Index6
Minimum Maximum Mean Variance Deviation Mean
Apparel &  Other Textile Products 2 4.60 6.70 5.65 2.21 1.48 7.50 0.753
Chemical &  Allied Products 15 0 9.00 2.20 6.50 2.55 5.83 0.377
Construction 2 8.50 9.30 8.90 0.32 0.57 9.10 0.978
Fabricated Metal Products 2 10.00 12.30 11.15 2.65 1.63 19.85 0.562
Food &  Kindred Products 1 12.00 12.00 12.00 14.60 0.822
Furniture &  Fixtures 1 3.97 3.97 3.97 18.20 0.218
Industrial Machinery &  Equipment 2 3.90 8.90 6.40 12.50 3.54 11.40 0.561
Paper &  Allied Products 1 3.00 3.00 3.00 11.30 0.265
Petroleum &  Coal Products 18 0.25 5.70 2.21 2.04 1.43 11.62 0.190
Primary Metal Industries 1 16.50 16.50 16.50 17.70 0.932
Printing &  Publishing 1 4.00 4.00 4.00 9.30 0.430
Textile M ill Products 3 1.90 14.50 7.27 42.30 6.50 8.83 0.823
Transportation Equipment 1 3.50 3.50 3.50 10.00 0.350
Totals 50 0 16.5 6.67 11.94 0.559
Weighted Index 0.405
•'Mean value of injury/illness rates reported by the Bureau of Labor Statistics (BLS) for each industry 
'’Index “ VPP Mean /  BLS Mean
sites, 5% of the total repotted 0 injuries for that year. There were 50 sites that had 
qualified for the Star program. O f these 50, the minimum injury rate reported was 0 while 
the maximum was 16.5. The m an value of the VPP HR was 6.67. The mean HR reported 
by the Bureau was 11.94. The variance among the Star sites within the industries ranged 
from 0.32 to 42.3. The Index ranged from .19 to .97 with an average of .56. A weighted 
average of the Index indicates that the VPP companies experienced an injury rate 40% of 
the BLS industry average or 60% below the industry average.
In 1988 (see Table 6) there were 62 sites participating in the program. These sites 
consisted of 37/94 employees with an average employment o f 610 employees each. Three 
sites, 5% of the total reported 0 injuries for that year. There were 56 sites that had qualified 
for the Star program. O f these 56, the minimum injury rate reported was 0 while the 
maximum was 13.0. The m «n value of the VPP IIR  was 3.79. The mean HR reported by 
the Bureau was 11.73. The variance among the Star sites within the industries ranged from 
0.005 to 28.81. The Index ranged from .15 to .95 with an average of .37. A  weighted 
average of the Index indicates that the VPP companies experienced an injury rate 32% of 
the BLS industry average or 68% below the industry average.
In  1989 (see Table 7) there were 64 sites participating in the program. These sites 
consisted of 51/58 employees with an average employment of 809 employees each. Three 
sites, 5% of the total reported 0 injuries for that year. There were 58 sites that had qualified 
for the Star program. O f these 58, the minimum injury rate reported was 0 while the 
maximum was 17.0. The mean value of the VPP HR was 4.32. The mean IIR  reported by 
the Bureau was 12.93. The variance among the Star sites within the industries ranged from 
0.13 to 92.48. The Index ranged from .18 to .81 with an average of .40. A  weighted average
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Summary of 1988 Injury/Illness Rates from OSHA's Voluntary Protection Program (VPP) Star Sites
Industry N VPP VPP VPP VPP Standard BLS* Index6
Minimum Maximum Mean Variance Deviation Mean
Apparel &  Other Textile Products 2 3.50 3.60 3.55 0.01 0.07 7.50 0.473
Chemical &  Allied Products 19 0 7.90 2.56 3.57 18.90 6.99 0.367
Construction 2 6.60 6.80 6.70 0.02 0.14 7.05 0.950
Fabricated Metal Products 2 4.30 4.30 4.30 22.10 0.195
Food &  Kindred Products 1 0.95 0.95 0.95 6.40 0.148
Furniture &  Fixtures 1 3.50 3.50 3.50 19.60 0.179
Industrial Machinery &  Equipment - 4 0.75 13.00 5.34 28.81 5.37 13.65 0.391
Paper &  Allied Products 1 4.63 4.63 4.63 14.20 0.326
Petroleum &  Coal Products 18 0.23 5.50 2.39 1.90 1.38 13.12 0.182
Primary Metal Industries 1 0.95 0.95 0.95 6.40 0.148
Printing &  Publishing 1 6.60 6.60 6.60 8.10 0.815
Textile M ill Products 3 0 7.70 4.47 15.96 3.99 11.27 0.396
Transportation Equipment 1 3.40 3.40 3.40 16.10 0.211
Summary 56 0 13.00 3.79 11.73 0.368
Weighted Index 0.322
*Mean value of injury/illness rates reported by the Bureau of Labor Statistics (BLS) for each industry 


















Summary of 1989 Injury/Illness Rates from OSHA's Voluntary Protection Program (VPP) Star Sites
Industry N VPP VPP VPP VPP Standard BLS* Index"
Minimum Maximum Mean Variance Deviation Mean
Apparel &  Other Textile Products 3 2.00 3.60 3.03 0.80 0.89 7.50 0.404
Chemical &  Allied Products 21 0 7.90 2.66 3.75 19.37 6.46 0.412
Electric, Gas, &  Sanitary Services 2 3.20 3.70 3.45 0.13 0.35 6.00 0.575
Electronic &  Other Electric Equipment 1 3.00 3.00 3.00 4.30 0.698
Fabricated Metal Products 1 4.30 4.30 4.30 22.10 0.195
Furniture &  Fixtures 1 3.50 3.50 3.50 19.60 0.179
Industrial Machinery &  Equipment 5 0.75 13.00 4.91 22.52 4.75 13.80 0.356
Paper &  Allied Products 4 2.41 4.63 3.52 1.47 1.21 15.10 0.232
Petroleum &  Coal Products 14 0.23 5.50 2.16 2.04 1.43 12.54 0.173
Printing &  Publishing 1 6.60 6.60 6.60 8.10 0.815
Textile M ill Products 3 0 7.70 4.47 15.96 3.99 11.27 0.396
Transportation Equipment 2 3.40 17.00 10.20 92.48 9.62 28.45 0.359
Summary 58 0 17.00 4.32 12.93 0.399
Weighted Index 0.343
'Mean value of injury/illness rates reported by the Bureau of Labor Statistics (BLS) for each industry 
bIndex -  VPP Mean /  BLS Mean
of the Index indicates that the VPP companies experienced an injury rate 34% of the BLS 
industry average or 66% below the industry average.
In 1990 (see Table 8) there were 70 sites participating in the program. These sites 
consisted of 57,685 employees with an average employment of 824 employees each. Two 
sites, 3% of the total reported 0 injuries for that year. There were 59 sites that had qualified 
for the Star program. O f these 59, the minimum injury rate reported was 0 while the 
maximum was 23.5. The mean value o f the VPP IIR  was 4.06. The mean IIR  reported by 
the Bureau was 12.19. The variance among the Star sites within the industries ranged from  
0.05 to 182.41. The Index ranged from .07 to .79 with an average of .38. A  weighted 
average of the Tn<W indicates that the VPP companies experienced an injury rate 35% of 
the BLS industry average or 65% below the industry average.
In 1991 (see Table 9) there were 82 sites participating in the program. These sites 
consisted of 68,183 employees with an average employment o f 832 employees each. Four 
sites, 5% of the total reported 0 injuries for that year. There were 69 sites that had qualified 
for the Star program. O f these 69, the minimum injury rate reported was 0 while the 
m axim um  was 22.9. The m ean value o f the VPP DR was 4.55. The mean DR reported by 
the Bureau was 11.72. The variance among the Star sites within the industries ranged from  
0.16 to 182.41. The Index ranged from .23 to .84 with an average o f .42. A  weighted 
average of the Index indicates that the VPP companies experienced an injury rate 39% of 
the BLS industry average or 61% below the industry average.
In 1992 (see Table 10) there were 104 sites participating in the program. These sites 
consisted of 86,681 employees with an average employment o f 833 employees each. Four 
sites, 4% of the total reported 0 injuries for that year. There were 80 sites that had qualified 
for the Star program. O f these 80, the minimum injury rate reported was 0 while the
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Summary of 1990 Injury/Illness Rates from OSHA's Voluntary Protection Program (VPP) Star Sites
Industry N VPP VPP VPP VPP Standard BLS* Index*
Minimum Maximum Mean Variance Deviation Mean
Apparel &  Other Textile Products 3 3.70 4.10 3.97 0.05 0.23 9.20 0.431
Chemical &  Allied Products 21 0 5.10 2.05 2.29 1.15 6.18 0.331
Construction 1 1.10 1.10 1.10 13.50 0.082
Electric, Gas, &  Sanitary Services 2 3.70 5.30 4.50 1.28 1.13 5.70 0.789
Electronic &  Other Electric Equipment 2 2.60 3.60 3.10 0.50 0.71 3.90 0.795
Engineering &  Management Services 2 0.44 0.99 0.72 0.15 0.39 3.00 0.238
Fabricated Metal Products 1 1.70 1.70 1.70 23.20 0.073
Furniture &  Fixtures 1 4.20 4.20 4.20 17.60 0.239
Industrial Machinery &  Equipment 5 3.60 16.00 8.02 24.64 4.96 13.46 0.596
Paper &  Allied Products 6 1.66 3.52 2.28 0.46 0.68 11.90 0.191
Petroleum &  Coal Products 10 1.50 3.87 2.44 0.46 0.68 11.72 0.208
Textile M ill Products 3 2.40 6.70 4.77 4.73 2.18 11.00 0.433
Transportation Equipment 2 4.40 23.50 13.95 182.41 13.51 28.05 0.497
Summary 59 0 23.50 4.06 12.19 0.377
Weighted Index 0.352
“Mean value of injuiy/illness rates reported by the Bureau of Labor Statistics (BLS) for each industry 


















Summary of 1991 Injury/Illness Rates from OSHA’s Voluntary Protection Program (VPP) Star Sites
Industry N VPP VPP VPP VPP Standard BLS' Index6
Minimum Maximum Mean Variance Deviation Mean
Apparel &  Other Textile Products 3 2.4 5.9 3.70 3.67 1.92 8.10 0.457
Chemical &  Allied Products 28 0 8.9 2.48 4.22 2.05 6.04 0.410
Electric, Gas, &  Sanitary Services 2 1.2 3.2 2.20 2.00 1.41 6.40 0.344
Electronic &  Other Electric Equipment 3 2.2 3.0 2.60 0.16 0.40 4.10 0.634
Engineering &  Management Services 2 1.8 4.3 3.05 3.13 1.77 3.65 0.836
Fabricated Metal Products 1 8.0 8.0 8.00 22.00 0.364
Furniture &  Fixtures 1 5.6 5.6 5.60 17.40 0.322
Industrial Machinery &  Equipment 6 0.8 19.7 5.13 51.71 7.19 13.10 0.392
Paper &  Allied Products 7 1.2 4.5 2.27 1.20 1.10 9.81 0.231
Petroleum &  Coal Products 11 0.4 4.2 2.45 1.03 1.01 10.50 0.234
Textile M ill Products 3 0 6.3 3.73 10.94 3.31 10.67 0.350
Transportation Equipment 2 3.8 22.9 13.35 182.41 13.51 28.85 0.463
Wholesale Trade-Nondurable Goods 1 2.0 2.0 2.00 7.00 0.286
Summary 69 0 22.9 4.55 11.72 0.420
Weighted Index 0.386
‘Mean value of injury/illness rates reported by the Bureau of Labor Statistics (BLS) for each industry 


















Summary of 1992 Injury/Illness Rates from OSHA's Voluntary Protection Program (VPP) Star Sites
Industry N VPP VPP VPP VPP Standard BLS' Index"
Minimum Maximum Mean Variance Deviation Mean
Apparel &  Other Textile Products 4 1.9 2.9 2.40 0.19 0.44 7.88 0.305
Chemical &  Allied Products 29 0 4.2 1.99 1.47 1.21 4.99 0.399
Electric, Gas, &  Sanitary Services 2 0 2.2 1.10 2.42 1.56 5.70 0.193
Electronic &  Other Electric Equipment 4 1.9 2.2 2.08 0.02 0.15 3.58 0.580
Engineering &  Management Services 2 0.9 2.1 1.50 0.72 0.85 3.10 0.484
Fabricated Metal Products 1 3.8 3.8 3.80 19.60 0.194
Furniture &  Fixtures 1 5.1 5.1 5.10 16.20 0.315
Industrial Machinery &  Equipment 6 2.0 14.7 5.78 21.51 4.64 12.80 0.452
Lumber &  Wood Products 2 0.6 0.8 0.70 0.02 0.14 16.80 0.042
Paper &  Allied Products 7 2.4 4.1 3.03 0.37 0.60 10.69 0.283
Petroleum &  Coal Products 12 0 4.5 2.45 2.12 1.46 13.30 0.184
Textile M ill Products 7 1.0 7.4 3.71 5.79 2.41 10.74 0.346
Transportation Equipment 2 3.2 26.0 14.60 259.92 16.12 27.20 0.537
Wholesale Trade-Nondurable Goods 1 0 0 0 5.80 0
Summary 80 0 26.0 3.45 11.31 0.308
Weighted Index 0.353
“Mean value of injuiy/illness rates reported by the Bureau of Labor Statistics (BLS) for each industry 
bIndex -* VPP Mean /  BLS Mean
maximum was 26.0. The m «n value o f the VPP IIR  was 3.45. The mean DR reported by 
the Bureau was 1131. The variance a m o n g  the Star sices within the industries ranged from 
0.02 to 259.92. The Index ranged from .18 to 38 with an average o f 31 . A  weighted 
average of the Index indicates that the VPP companies experienced an injury rate 35% of 
the BLS industry average or 65% below the industry average.
In  1993 (see Table 11) there were 118 sites participating in the program. These sites 
consisted of 85,512 employees with an average employment of 725 employees each. Nine 
sites, 8% of the total reported 0 injuries for that year. There were 100 sites that had 
qualified for the Star program. O f these 100, the minimum injury rate reported was 0 while 
the maximum was 16.9. The mean value o f the VPP IIR  was 3.72. The mean HR reported 
by the Bureau was 9.20. The variance among the Star sites within the industries ranged 
from 0.05 to 32.71. The Index ranged from .13 to 72  with an average of .36. A  weighted 
average of the Index indicates that the VPP companies experienced an injury rate 40% of 
the BLS industry average or 60% below the industry average.
In  1994 (see Table 12) there were 178 sites participating in the program. These sites 
consisted of 137/44 employees with an average employment o f 744 employees each. Nine 
sites, 5% of the total reported 0 injuries for that year. There were 138 sites that had 
qualified for the Star program. O f these 138, the minimum injury rate reported was 0 while 
the maximum was 17.4. The m«n value o f the VPP DR was 4.06. The mean IIR  reported 
by the Bureau was 9.34. The variance among the Star sites within the industries ranged 
from 0.02 to 36.98. The Index ranged from .14 to .67 with an average of .44. A  weighted 
average of the Index indicates that the VPP companies experienced an injury rate 41% of 
the BLS industry average or 59% below the industry average.
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Summary of 1993 Injury/Illness Rates from QSHA's Voluntaiy Protection Program (VPP) Star Sites
Industry N VPP VPP VPP VPP Standard BLS* Indexb
Minimum Maximum Mean Variance Deviation Mean
Apparel &  Other Textile Products 4 1.7 6.8 3.38 5.38 2.32 7.08 0.477
Chemical &  Allied Products 36 0 5.5 1.72 1.54 1.24 4.11 0.418
Construction 1 7.0 7.0 7.00 13.30 0.526
Electric, Gas, &  Sanitary Services 2 2.3 2.6 2.45 0.05 0.21 5.40 0.454
Electronic &  Other Electric Equipment 6 1.5 4.5 2.32 1.32 1.15 4.45 0.521
Engineering &  Management Services 2 0 1.8 0.90 1.62 1.27 2.70 0.333
Fabricated Metal Products 1 6.2 6.2 6.20 17.70 0.350
Food &  Kindred Products 1 1.3 1.3 1.30 2.80 0.464
Furniture &  Fixtures 1 8.3 8.3 8.30 15.50 0.535
Industrial Machinery &  Equipment 6 3.0 16.9 7.62 32.71 5.71 10.53 0.723
Lumber &  Wood Products 3 0 3.9 1.90 3.81 1.95 15.10 0.126
Paper &  Allied Products 10 1.6 5.2 2.84 1.69 1.30 8.48 0.335
Petroleum &  Coal Products 14 0.6 8.1 2.99 4.76 2.18 10.80 0.277
Primary Metal Industries 1 5.7 5.7 5.70 11.90 0.479
Textile M ill Products 9 0.5 8.6 3.20 7.11 2.67 9.09 0.352
Transportation Equipment 2 3.9 6.3 5.10 2.88 1.69 16.30 0.313
Wholesale Trade-Nondurable Goods 1 0.4 0.4 0.40 1.10 0.364
Summary 100 0 16.9 3.72 9.19 0.415
Weighted Index 0.401
“Mean value of injuiy/illness rates reported by the Bureau of Labor Statistics (BLS) for each industty 


















Summary of 1994 Injury/Illness Rates from QSHA's Voluntaiy Protection Program (VPP) Star Sites
Industry N VPP VPP VPP VPP Standard BLS* Index"
Minimum Maximum Mean Variance Deviation Mean
Apparel &  Other Textile Products 6 2.4 6.9 3.83 29.79 1.74 8.02 0.478
Chemical &  Allied Products 47 0 5.1 1.74 1.38 1.18 4.22 0.413
Construction 2 4.8 5.0 4.90 0.02 0.14 11.40 0.429
Electric, Gas, &  Sanitary Services 3 1.2 9.4 4.43 19.06 4.37 7.97 0.556
Electronic &  Other Electric Equipment 6 0.7 2.1 1.63 0.28 0.53 3.63 0.449
Engineering &  Management Services 2 0.6 1.7 1.15 0.61 0.78 3.00 0.383
Fabricated Metal Products 3 0.3 4.9 1.90 6.76 2.60 13.83 0.137
Food &  Kindred Products 2 1.5 10.1 5.80 36.98 6.08 8.70 0.667
Furniture &  Fixtures 1 9.0 9.0 9.00 15.30 0.588
Industrial Machinery &  Equipment 7 0.9 15.1 6.55 27.82 5.28 10.21 0.641
Lumber &  Wood Products 7 0.3 3.1 1.94 1.22 1.11 13.31 0.146
Paper &  Allied Products 14 1.8 5.9 3.70 1.47 1.21 8.41 0.439
Petroleum &  Coal Products 16 0.3 17.4 4.22 18.55 4.31 9.14 0.462
Primary Metal Industries 2 1.6 7.6 4.60 18.00 4.24 10.25 0.449
Textile M ill Products 12 0 7.6 2.25 5.78 2.40 9.10 0.247
Transportation Equipment 3 3.1 6.5 4.27 3.74 1.93 15.20 0.281
Trucking &  Warehousing 3 5.7 8.1 7.07 1.52 1.23 12.37 0.571
Water Transportation 1 7.7 7.7 7.70 12.10 0.636
Wholesale Trade-Nondurable Goods 1 0.5 0.5 0.50 1.20 0.417
Summary 138 0 17.4 4.06 9.34 0.442
Weighted Index 0.414
“Mean value of injury/illness rates reported by the Bureau of Labor Statistics (BLS) for each industry 
bIndex -  VPP Mean /  BLS Mean
In  1995 (see Table 13) there were 216 sites participating in the program. These 
sites consisted o f 164,129 employees with an average employment of 760 employees each. 
Nineteen sites, 9% of the total reported 0 injuries for that year. There were 177 sites that 
had qualified for the Star program. O f these 177, the minimum injury rate reported was 0 
while the maximum was 15.8. The mean value of the VPP HR was 4.08. The mean HR 
reported by the Bureau was 8.97. The variance among the Star sites within the industries 
ranged from 0.08 to 21.79. The Index ranged from .16 to 4.11 with an average of .69. The 
Star sites in "Food &  Kindred Products" and "Wholesale Trade-Nondurable Goods" 
experienced an injury/illness rate more than 3.5 times greater than that o f their industry. A  
weighted average of the Index indicates that the VPP companies experienced an injury rate 
40% of the BLS industry average or 60% below the industry average.
In  1996 (see Table 14) there were 279 sites participating in the program. These sites 
consisted of 175,578 employees with an average employment of 629 employees each. 
Nineteen sites, 7% of the total reported 0 injuries for that year. There were 230 sites that 
had qualified for the Star program. O f these 230, the minimum injury rate reported was 0 
while the m axim u m  was 26.8. The mpan value of the VPP HR was 4.26. The mean HR 
reported by the Bureau was 8.53. The variance among the Star sites w ith in  the industries 
ranged from 0.32 to 42.3. The variance among the Star sites within the industries ranged 
from 0 to 109.83. The Index ranged from .025 to 1.04 with an average of .47. The Star sites 
in the industry "Wholesale Trade- Nondurable Goods" experienced an injury/illness rate 
greater than that of their industry. A  weighted average of the Index indicates that the VPP 
companies experienced an injury rate 40% of the BLS industry average or 60% below the 
industry average.
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Summary of 1995 Injury/Illness Rates from QSHA's Voluntary Protection Program (VPP) Star Sites
Industry N VPP VPP VPP VPP Standard BLS* Index*
Minimum Maximum Mean Variance Deviation Mean
Apparel &  Other Textile Products 5 1.8 4.2 3.24 1.05 1.03 9.42 0.344
Chemical &  Allied Products 60 0 5.0 1.74 1.48 1.22 5.79 0.301
Construction 2 0 4.2 2.10 8.82 2.97 10.85 0.194
Electric, Gas, &  Sanitary Services 5 0 3.5 1.62 2.45 1.56 8.66 0.187
Electronic &  Other Electric Equipment 9 0.9 3.9 2.08 1.00 1.01 5.51 0.377
Engineering &  Management Services 3 0 1.5 0.90 0.63 0.79 3.57 0.252
Fabricated Metal Products 4 0.7 3.9 2.53 2.38 1.54 10.95 0.231
Food &  Kindred Products 2 9.2 12.6 10.90 5.78 2.40 2.65 4.113
Furniture &  Fixtures 1 7.7 7.7 7.70 15.30 0.503
Health Services 1 5.4 5.4 5.40 10.40 0.519
Industrial Machinery 8c Equipment 8 0 13.8 4.41 20.55 4.53 10.93 0.404
Instruments 8c Related Products 2 1.6 2.0 1.80 0.08 0.28 11.35 0.159
Lumber 8c Wood Products 9 0 4.8 2.49 2.19 1.48 9.01 0.276
Paper 8c Allied Products 16 0 7.7 3.44 4.12 2.03 9.67 0.355
Petroleum 8c Coal Products 20 0 8.6 3.41 6.09 2.47 9.52 0.358
Primary Metal Industries 3 6.0 11.8 8.57 8.74 2.96 9.93 0.862
Stone, Clay, 8c Glass Products 1 1.7 1.7 1.70 9.70 0.175
Textile M ill Products 15 0 15.8 3.44 19.38 4.40 10.63 0.324
Transportation Equipment 6 1.9 13.3 5.73 21.79 4.67 13.52 0.424
Trucking 8c Warehousing 3 0 8.6 4.60 18.76 4.33 6.70 0.687
Water Transportation 1 7.7 7.7 7.70 12.10 0.636
Wholesale Trade-Nondurable Goods 1 4.3 4.3 4.30 1.20 3.583
Summary 177 0 15.8 4.08 8.97 0.694
Weighted Index 0.399
‘Mean value of injury/illness rates reported by the Bureau of Labor Statistics (BLS) for each industry 


















Summary of |996 Injury/Illness Rates from QSHA's Voluntary Protection Program (VPP) Star Sites
Industry N VPP VPP VPP VPP Standard BLS* Indexb
Minimum Maximum Mean Variance Deviation Mean
Apparel Sc Other Textile Products 5 1.0 3.0 1.86 0.73 0.85 6.82 0.273
Chemical & Allied Products 78 0 4.7 1.41 1.30 1.14 3.72 0.381
Construction 3 0 6.3 3.83 11.32 3.37 10.40 0.369
Electric, Gas, 8c Sanitary Services 8 1.0 7.4 3.44 5.89 2.43 9.38 0.367
Electronic Sc Other Electric Equipment 9 0.7 2.6 1.78 0.36 0.59 3.16 0.563
Engineering Sc Management Services 2 0 0.5 0.25 0.13 0.35 2.80 0.089
Fabricated Metal Products 7 0 7.1 2.74 6.16 2.48 14.69 0.187
Food Sc Kindred Products 5 4.0 6.6 5.22 1.03 1.02 9.96 0.524
Furniture Sc Fixtures 1 6.5 6.5 6.50 13.9 0.468
Health Services 1 5.0 5.0 5.00 9.00 0.556
Industrial Machinery Sc Equipment 9 0.8 14.8 4.99 16.25 4.03 9.28 0.538
Instruments Sc Related Products 2 1.3 . 1.3 1.30 0 0 3.80 0.342
Lumber Sc Wood Products 14 0 5.5 2.88 3.78 1.94 11.10 0.259
Miscellaneous Manufacturing Industries 2 1.1 1.3 1.20 0.02 0.14 7.90 0.152
Paper Sc Allied Products 21 0 8.9 3.57 3.74 1.93 7.39 0.483
Petroleum 8c Coal Products 21 0 10.8 3.38 9.03 3.01 8.67 0.389
Pipelines, except Natural Gas 1 0 0 0 1.60 0
Primary Metal Industries 5 2.0 7.4 5.58 4.51 2.12 10.42 0.536
Stone, Clay, Sc Glass Products 1 0.2 0.2 0.20 8.00 0.025
Textile Mill Products 19 0 8.0 2.35 5.07 2.25 7.78 0.302
Transportation Equipment 9 0 10.4 4.09 9.91 3.15 16.11 0.254
Trucking 8c Warehousing 3 1.0 19.3 7.20 109.83 10.48 11.50 0.626
Water Transportation 1 26.8 26.8 26.80 10.90 2.459
Wholesale Trade-Nondurable Goods 3 3.0 11.4 6.73 18.29 4.39 6.47 1.041
Summary 230 0 26.8 4.26 8.53 0.466
Weighted Index 0.397
"Mean value of injury/illness rates reported by the Bureau of Labor Statistics (BLS) for each industry 
bIndex -  VPP Mean /  BLS Mean
Table 15
Summary of 1997 Injury/Illness Rates from QSHA's Voluntary Protection Program (VPP) Star Sites
Industiy N VPP VPP VPP VPP Standard BLS* Inaexb
Minimum Maximum Mean Variance Deviation Mean
Apparel Be Other Textile Products 6 0 0 0 0 0 6.23 0
Chemical & Allied Products 88 0 4.6 1.02 1.135 1.07 3.29 0.309
Construction 4 0 7.6 2.50 12.84 3.58 9.25 0.270
Electric, Gas, & Sanitary Services 10 0 5.7 2.17 3.22 1.79 8.71 0.249
Electronic & Other Electric Equipment 10 0 3.5 1.59 1.00 1.00 3.16 0.503
Engineering & Management Services 4 0.1 5.1 1.70 5.41 2.33 2.30 0.739
Fabricated Metal Products 9 0 5.7 2.82 3.91 1.98 12.60 0.224
Food & Kindred Products 5 3.0 11.4 6.42 12.77 3.57 9.56 0.672
Furniture & Fixtures 1 6.6 6.6 6.60 9.30 0.709
Health Services 1 4.1 4.1 4.10 10.00 0.410
Industrial Machinery 8c Equipment 10 0 13.2 4.62 14.85 3.85 8.58 0.538
Instruments & Related Products 2 1.3 1.4 1.35 0.01 0.01 2.75 0.491
Lumber & Wood Products 19 0 4.6 1.10 1.96 1.39 9.57 0.115
Miscellaneous Manufacturing Industries 2 2.7 2.9 2.80 0.02 0.14 8.20 0.341
Paper & Allied Products 27 0 10.3 2.66 6.73 2.59 7.29 0,364
Petroleum & Coal Products 22 0 7.9 2.22 5.53 2.35 8.48 0.262
Pipelines, except Natural Gas 
Primary Metal Industries
1 0 0 0 1.90 0
5 0 6.3 3.52 7.58 2.75 8.64 0.407
Printing & Publishing 1 0 0 0 5.70 0
Stone, Clay, & Glass Products 2 2.5 6.0 4.25 6.13 2.47 8.55 0.497
Textile Mill Products 22 0 8.6 0.81 4.97 2.23 6.98 0.117
Transportation Equipment 14 0 8.6 3.24 6.02 2.45 13.01 0.249
Trucking & Warehousing 3 0 10.4 4.97 27.20 5.22 10.13 0.490
Water Transportation 1 0 0 0 11.00 0
Wholesale Trade-Durable Goods 1 0 0 0 11.20 0
Wholesale Trade-Nondurable Goods 3 4.1 5.6 4.67 0.66 0.81 5.77 0.809
Summary 273 0 13.2 2.50 7.77 0.337
Weighted Index 0.304
*Mean value of injuiy/illness rates reported by the Bureau of Labor Statistics (BLS) for each industiy 
bIndex -  VPP Mean /  BLS Mean
In  1997 (see Table 15) there were 338 sites participating in the program. These 
sites consisted o f 239,413 employees with an average employment of 708 employees each. 
Nineteen sites, 1% o f the total reported 0 injuries for that year. There were 273 sites that 
had qualified for the Star program. O f these 273, the minimum injury rate reported was 0 
while the maximum was 13.2. The mean value of the VPP DR was 2.50. The mean HR 
reported by the Bureau was 7.77. The variance among the Star sites within the industries 
ranged from 0 to 27.2. The Index ranged from 0 to .81 with an average of .34. A  weighted 
average o f the Index indicates that the VPP companies experienced an injury rate 30% of 
the BLS industry average or 70% below the industry average.
Objective 2
For companies participating in OSHA’s VPP, determine if  a relationship exists 
between a site's injury rate and their years of participation. The variable “time” was 
calculated by subtracting each site’s year of approval from the most recent year 1997. Since 
the interest was in the relationship of "time" and injury rate, sites with less than one year in 
the program were deleted. The qualifying sample consisted o f 225 sites with a minimum 
injury rate of 0, a maximum of 13.2 with a mean HR of 1.94. The calculations for "time" 
yielded a mean time of 4.44 years. A correlation coefficient was calculated between each 
site’s injury/illness rate for 1997 and the time in the program. The results found a 
Pearson’s r of -0.0245 with a probability of 0.715. This calculation indicates no significant 
relationship between a site's injury rate and the length of time it has participated in OSHA's 
Voluntary Protection Program.
Objective 3
For each industry represented in OSHA’s VPP, compare the annual changes in the 
HR for VPP sites with annual changes in the HR reported by the BLS. Line graphs were
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marlp comparing the average VPP HR and the BLS average ICR. and displaying the Index 
and its t r end lin e  (see Figures 3 - 52). The injury rate for VPP participants, with few 
exceptions, fell below the injury rate reported by the Bureau of Labor Statistics for the 
industries. The Index varied slightly over the years.
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Figure 3. Apparel &  Other Textile Products Industry HR Trends
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Figure 4. Apparel &  Other Textile Products Index
The number o f Star sites represented in the industry o f Apparel &  Other Textile 
Products ranged from two in 1987 to six in 1997. The average in jury/illness rate for the 
VPP sites ranged from zero to 5.65 while the industry rate ranged from 6.23 to 9.42. The 
Index ranged from zero to 0.75 with an average o f 0.40. The Index has a decidedly 
downward trend with the VPP achieving a zero in jury/illness rate in 1997.
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Figure 5. Chemical &  Allied Products Industry HR Trends
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Figure 6. Chemical &  Allied Products Index
The number o f Star sites represented in the industry o f Chemical &  Allied Products 
ranged from four in 1983 to 88 in 1997. The average injury/illness rates for the VPP sites 
ranged from 1.02 to 2.66 while die industry rate ranged from 3.29 to 6.99. The Index 
ranged from 0.21 to 0.579 with an average o f0.374. The Index varied slightly with a nearly 
level trend indicating the VPP varied with the rest o f the industry.
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Figure 8. Construction Index
The number o f Star sites represented in the industry o f Construction ranged from  
one in 1983 to four in 1997. There were no sites in the Star program for the years 1989, 
1991, and 1990. The average injury/illness rates for the VPP sites ranged from 2.5 to 13.87 
while the industry rate ranged from 9-25 to 13.3. The Index ranged from 0.194 to 0.98 with 
an average o f0.475. The Index varied a great deal in the years 1983 to 1988. The years 
1993 to 1997 varied less and were much lower.
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Electric, Gas, & Sanitary Services
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Figure 9. Electric, Gas, &  Sanitary Services Industry HR Trends
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Figure 10. Electric. Gas. &  Sanitary Services Index
The number o f Star sites represented in the industry o f Electric, Gas, &  Sanitary 
Services ranged from  two in 1989 to ten in 1997. The average injury/illness rates for the 
VPP sites ranged from 1.1 to 4.5 while the industry rate ranged from 5.4 to 8.66. The Index 
ranged from 0.19 to 0.79 with an average o f 0.413. The Index varied greatly with a 
downward trend indicating an improvement in the VPP sites over the rest o f the industry.
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Electronic & Other Electric Equipment
979689 90 92 93
Year
BLS MeanjVPP Mean
Figure 11. Electronic &  Other Electric Equipment Industry HR Trends
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Figure 12. Electronic &  Other Electric Equipment Index
The number o f Star sites represented in the industry o f Electronic &  Other Electric 
Equipment ranged from one in 1989 to ten in 1997. The average injury/illness rates for the 
VPP sites ranged from 1.59 to 3.1 while the industry rate tanged from 3.16 to 8.66. The 
Index ranged from 0377 to 0.79 with an average o f 0.569. The Index had a downward 
trend indicating an improvement in the VPP sites over the industry.
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9492 9390 97
Year
BLS Mean iVPP Mean
Figure 13. Engineering &  Management Services Industry IIR  Trends
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Figure 14. Engineering &  Management Services Index
The number o f Star sites represented in the industry o f Engineering &  
Management Services ranged from  two in 1990 to four in 1997. The average injury/illness 
rates for the VPP sites ranged from  0.25 to 3.05 while the industry rate ranged from 2.3 to 
3.65. The Index ranged from 0.089 to 0.836 with an average o f 0.419. The Index varied 
greatly but remained level overall.
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Figure 16. Fabricated Metal Products Index
The number o f Star sites represented in the industry o f Fabricated Metal Products 
ranged from two in 1983 to nine in 1997. The average injury/illness rates for the VPP sites 
ranged from 1.7 to 11.15 while the industry rate ranged from 10.95 to 23.2. The Index 
ranged from 0.07 to 0.562 with an average o f 0247. The Index varied greatly but remained 
almost level with a slightly downward trend.
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Food & Kindred Products
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Figure 17. Food &  Kindred Products Industry HR Trends
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Figure 18. Food &  Kindred Products Index
The number o f Star sites represented in the industry o f Food &  Kindred Products 
ranged from one in 1986 to five in 1997. There was no data reported for the years 1989 to 
1992. The average injury/illness rates for the VPP sites ranged from 0.95 to 10.9 while the 
industry rate ranged from 2.65 to 18.3. In  1995 die VPP HR rose dramatically to an average 
o f 10.9, above the BLS average o f 2.65. The Index ranged from 0.148 to 4.13 with an 
average o f 1.061. The Index varied greatly during die years 1993 to 1997. Overall, there was 
a upward trend.
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Figure 19. Furniture &  Fixtures Industry HR Trends
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Figure 20. Furniture &  Fixtures Index
The number o f Star sites represented in the industry o f Furniture &  Fixtures was
only one for the years 1983 to 1997. The average injury/illness rates for this VPP site
ranged from 3.5 to 9.0 while die industry rate ranged from 93  to 19.6. The Index ranged
from 0.179 to 0.709 with an average o f0387. The Index varied slightly with a decidedly
upward trend indicating die VPP and the industry are performing nearer the same rate. The 
industry rate has lowered to 93  from a high o f 19.6.
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Figure 22. Health Services Index
There was only one Star site represented in die industry o f Health Services from  
1995 to 1997. The average injury/illness rates for this VPP site ranged from 4.1 to 5.4 
while die industry rate ranged from  9.0 to 10.4. The Index ranged from 0.41 to 0.556 with 
an average o f 0.495. The Index indicates a downward trend.
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Industrial M achinery & Equipment
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Figure 23. Industrial Machinery &  Equipment Industry HR Trends
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Figure 24. Industrial Machinery &  Equipment Index
The number o f Star sites represented in the industry of Industrial Machinery &  
Equipment ranged from one in 1985 to ten in 1997. The average injury/illness rates for the 
VPP sites ranged from 4.17 to 8.02 while the industry rate ranged from 8.58 to 13.65. The 
Index ranged from 0309 to 0.723 with an average o f 0.508. The Index varied greatly with 
an almost level trend indicating the VPP and the industry are varying together.
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Figure 26. Instruments &  Related Products Index
The number o f Star sites represented in the industry o f Instruments &  Related 
Products were two for the years 1995 to 1997. The average injury/illness rates for these 
VPP sites ranged from 1.3 to 1.8 while the industry rate ranged from Z75 to 11.35. The 
Index ranged from 0.159 to 0.491 with an average o f0331. The Index indicated an upward 
trend due to the improvement o f the industry HR.
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Figure 27. Lumber &  Wood Products Industry HR Trends
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Figure 28. Lumber &  Wood Products Index
The number o f Star sites represented in the industry o f Lumber &  Wood Products 
ranged from two in 1995 to 19 in 1997. The average injury/illness rates for these VPP sites 
ranged from 0.7 to 2.88 while the industry rate ranged from 9.01 to 16.8. The Index ranged 
from 0.042 to 0.276 with an average o f 0.167. The HR for the VPP sites have remained 
essentially level. The Index indicates an upward trend due to the improvement o f the 
industry IIR .
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Figure 29. Miscellaneous Manufacturing Industries HR Trends
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Figure 30. Miscellaneous Manufacturing Industries Index
The number o f Star sites represented in the industry o f Miscellaneous 
Manufacturing was two for the years 1996 to 1997. The average injury/illness rates for 
these VPP sites ranged from  1.2 to 2.8 while the industry rate ranged from 7.9 to 8.2. The 
Index ranged from 0.152 to 0341 with an average o f0.247. The VPP sites' HR for these 
two years has an upward trend but remains far below the industry rate. The Index had an 
upward trend.
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Figure 31. Paper &  Allied Products Industries IIR  Trends
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Figure 32. Paper &  Allied Products Index
The number o f Star sites represented in die industry o f Paper &  Allied Products 
ranged from  one in 1983 to 27 in 1997. 'D ie average injury/illness rates for these VPP sites 
ranged from  1.74 to 4.63 while die industry rate ranged from 7.29 to 15.1. The Index 
ranged from 0.138 to 0.483 with an average o f 0319. The HR for the VPP sites have 
remained essentially level. The Index indicates an upward trend due to the improvement o f 
the industry HR.
108
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
Petroleum &  C oal Products
Year
VPP Mean » BLS Mean
Figure 33. Petroleum &  Coal Products Industries IIR  Trends
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Figure 34. Petroleum &  Coal Products Index
The number o f Star sites represented in the industry o f Petroleum &  Coal Products 
ranged from two in 1983 to 22 in 1997. The average injury/Alness rates for these VPP sites 
ranged from 1.74 to 4.22 while the industry rate ranged from 8.48 to 133. The Index 
ranged from 0.134 to 0.462 with an average o f 0.265. The HR for the VPP sites have 
remained essentially level. The Index indicates a slightly upward trend due to die 
improvement o f the industry HR
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Figure 35. Pipelines Industries, except Natural Gas, IIR  Trends




Figure 36. Pipelines, except Natural Gas, Index
The number o f Star sites represented in the industry o f Pipelines, except Natural 
Gas, was only one in 1996 and 1997. The injury/illness rate for this VPP site was zero for 
each o f these years while the industry rate ranged from  1.6 to 1.9. The Index remained at 
zero.
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Figure 37. Primary Metal Industries HR Trends







Figure 28. Primary Metal Industries Index
The number o f Star sites represented in the industry o f Primary Metal ranged from  
one from 1983 to 1993. The Star sites increased to five since 1993. There were no sites in 
the Star program for the years 1989 to 1992. The average injury/illness rates for these VPP 
sites ranged from 0.95 to 10.8 while die industry rate ranged from 8.64 to 18.5. The Index 
ranged from 0.148 to 0.932 with an average o f 0.545. The Index varied greatly over the 
years. It  indicates a slightly upward trend with the industry injury/illness rate improving.
I ll
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Figure 39. Printing &  Publishing Industries IIR  Trends
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Figure 40. Printing &  Publishing Index
The number o f Star sites represented in the industry o f Printing &  Publishing was 
only one for the years 1987 to 1989 and in 1997. There were no sites in the Star program 
for die years 1990 to 1996. The average injury/illness rates for this VPP site ranged from 0 
to 6.6 while the industry rate ranged from 5.7 to 9.3. The Index ranged from 0 to 0.815 
with an average o f 0.515. The Index was higher for the years 1987 to 1989. It  was zero in 
1997, leading to a decidedly downward trend.
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Figure 42. Stone, Clay, &  Glass Products Index
The number o f Star sites represented in the industry o f Stone, Clay, &  Glass 
Products ranged from one in 1995 to two in 1997. The average injury/illness rates for these 
VPP sites ranged from 0.2 to 4.25 while the industry rate ranged from 8.0 to 9.7. The Index 
ranged from 0.025 to 0.497 with an average o f0.232. The VPP IIR  rose in 1997 resulting 
in an Index with an upward trend while remaining below 50%.
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Figure 43. Textile M ill Products Industry HR Trends
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Figure 44. Textile Products Index
The number o f Star sites represented in the industry o f Textile M ill Products 
ranged from three in 1987 to 22 in 1997. The average injury/illness rates for these VPP 
sites ranged from 0.81 to 7.27 while the industry rate ranged from 6.98 to 11.27. The Index 
ranged from 0.117 to 0.823 with an average o f 0.371. The Index varied slightly with a 
downward trend.
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Figure 46. Transportation Equipment Index
The number o f Star sites represented in the industry o f Transportation Equipment 
ranged from one in 1985 to 14 in 1997. The average injury/illness rates for these VPP sites 
ranged from 2.12 to 14.6 while the industry rate tanged from  9.6 to 28.85. The Index 
ranged from 0.198 to 0.537 with an average o f 0.358. The Index varied greatly while 
resulting in a trend that was a straight line.
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Figure 48. Trucking &  Warehousing Index
The number o f Star sites represented in the industry o f Trucking &  Warehousing 
was three from 1994 to 1997. The average injury/illness rates for these VPP sites ranged 
from 4.6 to 1 2  while the industry rate ranged from 6.7 to 12.37. The Index ranged from
0.49 to 0.687 with an average o f 0.594. The Index varied little with a slightly downward 
trend.
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Figure 50. Water Transportation Index
The number o f Star sites represented in the industry o f Water Transportation was 
only one from 1994 to 1997. The average injury/illness rates for this VPP site ranged from 
zero to 26.8 while die industry rate ranged from 11.0 to 12.1. The Index ranged from zero 
to 2.46 with an average o f0.933. The Index rose with the VPP IIR  to 2.5 over the industry 
rate. Despite this, die trend o f the Index remained level.
117
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
W holesale Trade-Nondurable G oods
9792 93 94
Year
VPP Mean •  BLS Mean ;
Figure 51. Wholesale Trade-Nondurable Goods Industry HR Trends
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Figure 5Z Wholesale Trade-Nondurable Goods Index
The number o f Star sites represented in the industry o f Wholesale Trade- 
Nondurable Goods ranged from  one in 1991 to three in 1997. The average injury/illness 
rates for these VPP sites ranged from zero to 6.73 while the industry rate ranged from 1.1 
to 7.0. The Index ranged from  zero to 3.583 with an average o f 0.929. In  1995, the VPP 
HR rose to 6.73, 3.5 times over the industry rate o f 1.2. This extreme year yielded an Index 
with an upward trend.
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SUMMARY, CONCLUSIONS, A N D  RECOM M ENDATIONS
Summary 
Purpose and Objectives
The Occupational Safety and Health Administration was created in 1970 w ith the 
goal to ensure a safe and healthy workplace for every American. As part o f the effort to 
improve safety and health programs, the Voluntary Protection Programs were created in 
1982. These programs were based on a two-fold premise:
1. Effective safety and health program management is essential to worker 
protection.
2. A  voluntary, cooperative, proactive partnership o f management, labor, and 
OSHA can be a valuable complement to the traditional approach o f 
standards promulgation and enforcement (Weinberg, 1997).
Voluntary Protection Participants establish and maintain excellent safety and health 
p ro g ram s in their workplace and are recognized by OSHA as models for their industries. 
O SH A  maintains that the benefits o f VPP participation include: (a) improved employee 
motivation to work safety, leading to better quality and productivity; (b) lost workday case 
rates that generally are 60% to 80% below industry averages; (c) reduced workers’ 
compensation and other injury and illness related costs; (d) positive community recognition 
and interaction; (e) further improvement and revitalization o f already good safety and 
health programs; and (f) partnership with OSHA.
OSHA reports, “documentation o f these assertions come from  testimony given by 
safety and health mangers during OSHA hearings on the Safety and Health Program
Management Guidelines, from triennial reports o f member sites, and from  literature ”
(USDL, 1998h, p. 1). Additionally, OSHA has received considerable information on
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improvements In morale, productivity, and product quality. “Although anecdotal in  
nature, these im p ro vem ents are referred to frequently enough b y participants in the VPP to  
in d ira te  th a t there is a good possibility o f a direct relationship between improved 
m anagem ent of safety and health protection and these benefits” (USDL, 1998h, p. 2). The 
purpose o f this study was to id e n tify  th e  actual effect and benefits a company realizes from  
participating in these programs.
The specific objectives o f this study were to:
1. Describe and compare the companies participating in OSHA’s Voluntary 
Protection P rogram  (VPP) and their injury rates with the average injury rates 
reported by the Bureau o f Labor Statistics (BLS) for the industries for each year 
of the program’s existence from  1983-1997.
2. For companies participating in  OSHA’s VPP determine if  a relanonslup exists 
between injury/illness rate and years o f participation.
3. For earh industry represented in O SHA’s VPP, compare the annual changes in  
the injury/illness rate for participating sites w ith annual changes in the 
injury/illness rate reported by the Bureau.
Methodology
The participants studied were those companies who had participated in OSHA’s 
Voluntary Protection Programs and achieved Star status since its inception in 1982. The 
data used was provided by OSHA’s O ffice o f Cooperative Programs. It  consisted o f the 
companies’ nam e, size, and injury rates for the years 1983 to 1997. This data was 
summarized and analyzed to satisfy the objectives o f this study.
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F in d in g s
The following is a summary of the major findings of this study.
F in d in g  1
The participation in OSHA’s Voluntary Protection Program has increased from 16 
sites representing six industries in 1982 to 338 sites from 26 industries in 1997. The 
number of Star sites has grown from 11 in 1983 to 273 in 1997.
F in d in g  2
The variance among Star sites within the industries is very large for marry 
industries. The maximum variance was 259.92.
F in d in g  3
The Index comparing the VPP injury/illness rate with the BLS injury/illness rate 
for each year had a minimum of .263, a maximum of .414 with an average of .365.
F in d in g  4
N o significant relationship exists between the tim e  a company has been in the 
program and their injury/illness rate. The Pearson’s correlation coefficient for this 
relationship was -0.0245 with a probability of 0.715 from a sample of 225.
F in d in g  5
In  most cases, the VPP participants experienced a lower HR than that reported by 
the BLS. For the majority of the industries, the injury/illness rates for VPP industries 
jn d irarp d  Tndmr t r ends with only slight variation from the general industries as exhibited by
Conclusions
The following conclusions were derived and recommendations formed based on 
the findings of this stucly.
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C o n c lu sio n  1
OSHA’s VPP participation has steadily'increased since its beginning. This is based 
on a beginning en ro llm en t in 1 98 2  of 16 companies representing six industries increasing 
to an en ro llm e n t in 1997 of 3 3 8  companies representing 2 6  industries. The number o f Star 
sites has grown from 11 in 1983  to 2 73  in 1997.
Conclusion 2
Within the industries, there are sites that are more successful at reducing their 
injury/illness rates than  th e ir counterparts in the Star program. This conclusion is based on 
the large variance in injury/illness rates found among the Star sties.
C onclusion  3
C om panies th a t have achieved Star status in OSHA’s VPP experience a lower injury/illness 
rate th an  their counterparts in the individual industries. This conclusion is based on an 
Index factor in d icatin g  the proportion of VPP HR to the BLS HR. From 1983 to 1997 
there was a m in im u m  Index o f .263, a m axim u m  of .414, w ith an average over the period 
of .365. This indicates that overall the VPP companies experience an injury/illness rate 
63.5% below the industry average.
C onclusion  4
The injury rates that a company experiences is not influenced by the length o f time 
they have participated as a Star site. This conclusion is based a Pearson’s correlation 
coefficient of -00245, pr = 0.715, n — 225. This coefficient indicates that there is no 
s ig n ifican t re la tionsh ip  between the variables o f 1997 injury/illness rate and the time a site 
had been in the Voluntary Protection Program.
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rV>nrhi<ar»n 5
While the VPP HR remains below the industry HR, there is no dramatic difference 
in die trends o f injury rates experienced. This conclusion is based on the display of trends 
on line graphs representing the mean value o f VPP injury/illness rate for each year 
corresponding to the mean value of the BLS injury/illness rate for the same year and the 
trends of Index factors.
C n n rliis in n  ft
Companies participating in OSHA’s VPP can expect a lower cost for Workers’ 
C om pensation  insurance and other accident related costs. This conclusion is based on the 
lower injury/illness rate experienced by VPP participants. Workers’ Compensation 
insurance and other accident related costs take into account the number of injuries and 
illnesses. If  this number is lower then the associated costs w ill be lower.
Recommendations
T W n m m im ria rin n  1
The variance among Star sites within the industries is sometimes great. The 
researcher recommends that a study be conducted to determine the differences in the 
safety and health programs of those sites. OSHA's Office of Cooperative Programs should 
coordinate this study and the rep o rtin g  of the results to the participating sites. Within the 
same industry, the sites would benefit by sharing their methods and procedures used to 
reduce the number of injuries.
R em m m en ria tin n  2
No one "correct" type of safety and health program is required to qualify for VPP. 
The results show the VPP participants do have successful safety and health programs. The 
researcher recommends a study be conducted to determine the specific aspects of safety 
and health programs being used and, if  possible, which type results in greater success.
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RprnmmpnHarion 3
OSHA. claims a benefit o f "improvement and revitalization of already good safety 
and health programs". The study found there to be no significant relationship between the 
time a company has participated in OSHA's Voluntary Protection Program and the 
injury/Olness rate they incur. The researcher recommends that a qualitative study be done 
by OSHA's Office of Cooperative Programs to document how these programs are 
"improved and revitalized" and what constitutes such improvement.
R prn m m p n dalio n  4
OSHA claims that participation in their Voluntary Protection Programs w ill result 
in lower injury/illness rates. The results o f this study substantiate this claim. However, the 
fact remains that a company must have a lower HR before it is allowed to qualify for the 
program. This study demonstrated the similarity in trends of HR in VPP companies and 
the industries. From these facts, one must wonder whether VPP affected this lower rate or 
whether the company, with its safety and health program would experience the same 
benefit without a partnership with O SHA This leads to the next recommendation: An in- 
depth study should be conducted on companies with successful safety and health 
programs, those participating in OSHA’s VPP and those not. It should be explored 
whether these experience the same benefits or whether the partnership with OSHA  
enhances these benefits.
R pram m endarinn  5
From the review of literature it was determined that many companies report 
dramatic drops in their injury/illness rates from the time they decide to apply for the VPP 
until they achieve Star status. The researcher recommends that a study be conducted to 
determine how much of a reduction in HR is realized and what the drop is attributed to.
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Rprnmm n̂rlation 6
This stud̂ r focused on a specific aspect o f OSHA. VPP participants’ benefits. It  was 
concerned only with the injury and illness rates experienced by these companies. OSHA. 
publishes claims of more benefits. These benefit claims should be investigated. In  
particular in-depth studies should be designed to explore the actual effect of participation 
on employee morale and productivity. The literature suggested that increased management 
involvement, which is required to qualify- for VPP, w ill improve morale while increased 
morale w ill improve productivity. The researcher recommends that an in-depth qualitative 
study be conducted to determine the accuracy o f these claims.
TRerrtmmenrtan'o n  7  
OSHA. publishes claim s that another benefit a company should realize from  
participation in the Voluntary Protection Program is an improvement in community 
recognition and interaction. The researcher recommends that an in-depth qualitative study 
be conducted to determ in e the effect of VPP participation has on community recognition 
and interaction.
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APPENDIX
A bbreviate STC O vles Used fo r Analysis
Industry SIC Codes Abbreviated
Codes
Forestry 0831 08
O il &  Gas Extraction 1310,1321 13
Construction 1540,1542,1620,1629,1799 15 ,16,17
Food &  Kindred Products 2011,2013,2015,2033,2041,2047, 
2051,2092,2096,2099
20
Textile M ill Products 2220,2221, 7777,2258,2261,2262, 
2269,2281,2282
22
Apparel &  Other Textile Products 2329,2342,2392 23
Lumber &  Wood Products 2421,2436,2491,2493,2499 24
Furniture &  Fixtures 2542 25




Printing &  Publishing 2752,2759,2761 27




Petroleum &  Coal Products 2911,3081,3086,3089 29,30
Stone, Clay, &  Glass Products 3229,3291 32
Primary Metal Industries 3334,3354,3356,3357 33
Fabricated Metal Products 3425,3443,3469,3471,3491, 3492, 
3494
34
Industrial Machinery &  Equipment 3511,3519,3523, 3533,3542,3542, 
3554,3559,3569,3571,3572,3589
35
Electronic &  Other Electric 3632,3661,3663,3669,3672,3674, 36
Equipment 3679
Transportation Equipment 3714,3724, 3731,3743 37
Instruments 8c Related Products 3812,3825,3842,3844,3861 38
Miscellaneous Manufacturing 3949, 3996 39
Industries
Trucking &  Warehousing 4213,4225,4226 42
Water Transportation 4491 44
Pipelines, except Natural Gas 4619 46
Electric, Gas &  Sanitary Services 4911,4931,4950,4953 49
Wholesale Trade-Durable Goods 5031 50
Wholesale Trade-Nondurable 5147,5149,5153 51
Goods
Health Services 8062, 8071 80
Engineering &  Management 8731, 8734 87
Services
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